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The Role of Socioeconomic Context in the Association Between Educational Attainment And Morbidity 
And Mortality 
By Jennifer Brite 
Advisor: Jennifer Dowd 
Although the association between educational attainment and health is one of the most studied in 
the social science, little is known about the role of social and economic context. Fundamental Cause 
Theory suggests that the education-health gradient will be weakest in contexts where the better educated 
are unable to leverage their resources to achieve better health. This dissertation tests several different 
factors that may moderate the association between educational attainment and morbidity and mortality: 1. 
Demographic characteristics, including race, immigration status, and gender, 2. Status consistency 
(defined as education equivalent to that required for current occupation), 3. Unemployment rates at time 
of school leaving. Overall, the association between educational attainment and morbidity and mortality 
was attenuated in populations unable to put their education to full use in the labor market. For example, 
the association was weaker and not statistically significant in Native Americans, a group that has 
experienced income inequality compared to Whites of comparable educational attainment. Moreover, 
being over qualified (education<occupation) was associated with worse mental health among the low 
educated. School leaving during a downturn was associated with greater depressive symptoms and 
higher BMI in the pooled study sample and worse mental health among the well educated. However, 
there were some exceptions: although Blacks and Hispanics have historically earned less income than 
Whites of the same educational attainment, the educational gradient was similar in each of these racial 
groups. Moreover, among the low educated, leaving school during a downturn produced better mental 
health. 
Overall, the findings of this dissertation lend some support to the hypothesis that the association 
between education and health is modified by social and economic conditions. More research is needed to 
understand the complex pathways that allow the well-educated to enjoy better heath.
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Prevention of premature death is arguably the most important goal of public health, and 
educational attainment is as strongly or more strongly associated with mortality as many preventive 
medical interventions [1]. For example, the difference in life expectancy at age 25 years between those 
without a high school diploma and those with at least some college was approximately 7 years in 2000 
[2], a similar mortality differential as that found between ever and nonsmokers [3, 4]. Although the 
potential pathways between educational attainment and health and mortality are not as well characterized 
as more traditional biomedical risk factors, these disparities nonetheless represent an important public 
health concern based solely on their strength and consistency. 
Despite the fact that the strong gradient between education and health has sparked research 
across several disciplines from health economics to demography to social epidemiology, much remains 
unknown. One of the most debated questions is whether the association between educational attainment 
and morbidity and mortality is truly causal. There are a few ways education might be associated with 
mortality, even if the former is not a “cause” of the latter [5].  
The greatest concern is confounding, because the vast majority of studies on this topic have been 
observational. Confounding factors fall into two broad categories: those related to a person’s childhood 
family/contextual life (e.g. household poverty) and those intrinsic to a student (e.g. conscientiousness, IQ, 
and respect for authority). Though admittedly, there is often overlap between these two categories. For 
example, children with depressive parents may have limited educational opportunities due to their 
parents’ illness and are also at greater genetic risk for depression, which also may interfere with school 
completion and be associated with poorer later life physical health [6, 7]. These confounding factors are 
difficult to measure and ultimately control for in statistical modeling for several reasons. First, 
operationalizing concepts such as self-control and supportiveness of one’s home life is difficult even in 
the best designed study. Also, the time elapsed between education completion and later-life health and 
mortality is often decades. Few longitudinal studies are conducted over such a long of a time period, so 
many respondents are asked retrospective questions about their childhood circumstances when they are 
adults. This may be problematic if those of different educational statuses differentially misreport. For 
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example, there is evidence that those of lower educational status are less able to reliably report self-rated 
heath [8, 9] and therefore might not be able to accurately report childhood health, an important 
confounder in the association between education and adult health.  
 Because many of the most common confounders in the association between health and morbidity 
and mortality are difficult to measure and randomization of education is not feasible, some researchers 
have turned to quasi-experimental designs. These study designs take advantage of natural conditions 
that mimic experimental ones. These study designs are meant to address confounding, which is a serious 
threat to validity when assessing the causal relationship between education and mortality. Briefly, 
instrumental variable analysis utilizes a variable (most often changes in compulsory schooling laws) that 
is correlated with educational attainment but not associated with potential confounders or mortality, 
except through educational attainment. Regression discontinuities make use of natural experiments in 
which treatment (usually access to additional schooling) is based solely on values of a measured 
variable, such as month of birth. Twin studies address the confounding effects of genetic and 
environmental variables by examining the association between health and mortality in twins. Because 
twins have similar early life settings, and in the case of monozygotic twins, identical genetic makeup, this 
approach is similar conceptually to statistically controlling for confounders.      
 Thus far, the results from these quasi-experimental study designs have been conflicting. Lleras-
Muney looked at mortality in the 1960, 1970, and 1980 Censuses and found reductions in mortality of 6 
percentage points from a one-year increase in school-leaving age in the United States early in the 20th 
century [10]. Another study examined mortality rates from 1947 to 2013 and found similar effects for 
cohorts affected by changes in school leaving laws in the 1930’s [11]. However, other studies in the 
United States and Europe have found smaller [12, 13] or no effects [14-16]. In the developing world, a 
handful of quasi-experimental studies have been conducted: A randomized intervention that increased 
schooling in the Dominican Republic was found to decrease teen smoking and drinking [17]. Randomized 
school subsidies in Kenya were found to reduce pregnancy but not sexually transmitted infections [18]. 
Finally, distance from school was used as an instrument for secondary school completion and associated 
with decreased HIV risk in Uganda [19]. 
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A recent meta-analysis of the effect of schooling reforms in 18 European countries found that 
schooling reduced mortality in men in both the short and medium term (20 to 40 years) but not in the long 
term (50 years) and not among women. However, early compulsory schooling reform in Europe only 
increased schooling by about a year on average and therefore is a very weak instrument compared to 
later reforms that increased school-leaving age by more years. Unfortunately many of the studies’ authors 
did not report F statistics, which test the strength of the instrumental variable [20].  
More broadly, most compulsory school laws are of limited utility because they target the lowest 
end of the educational distribution, so it is not known whether these effects generalize to additional 
schooling achieved at higher levels of the educational distribution [21]. Moreover, instrumental variable 
analyses, which are often used to study compulsory schooling law effects, estimate local average 
treatment effects (LATE) not average treatment effects (ATE) because presumably increasing mandatory 
schooling by a year only affects those who would have dropped out before high school completion [22]. In 
other words, results may only be applicable to those at the margins of the instrument used, which is a 
narrow group. This may be informative if educational reform primarily affects those who are most 
vulnerable to having low educational attainment, but it is less helpful for knowing if educational 
interventions would improve health across the whole population. 
Several twin studies have been conducted using both monozygotic and dizygotic twin pairs. In a 
large cohort of twin pairs born in Denmark, the association between education and mortality was no 
longer significant in the twins [22-24]. However, In the United States, Fujiwara et al. found although 
education remained statistically significantly associated with global perceived health in twin pairs, the 
association was attenuated or no longer statistically significant for several specific health outcomes, 
though that study had a small sample size that could explain some of the null results [25]. A more recent 
study with a large sample found that schooling has smaller or insignificant associations with several 
health indicators in twins compared to a cross sectional sample [26]. Only one twin study has examined 
the association between educational attainment and health in a developing country. The study found an 
attenuated association between several health outcomes and amount of schooling in monozygotic twins 
in China compared to a cross-sectional sample.  Many health indicators (particularly better mental health) 
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and health behavior (such as smoking) remained statistically significantly associated with educational 
attainment [27].  
However, twin studies may not address all confounding. Differences in educational attainment 
among twins may be driven by family factors, such as differential investment of parental resources or birth 
weight, that may be related to later life health.  
Taken together, these quasi-experiments suggest some degree of a causal effect of education on 
mortality, but that these associations are likely over-estimated in traditional observational studies and 
should be interpreted with caution. However, few studies with such designs have been conducted, and 
those that have have taken place primarily with U.S. and European data, and primarily in cohorts from 
early or middle of the 20th century. It is possible that education is only causal, or has a stronger causal 
effect, in contexts in which certain mediators (such as economic opportunity) are present.  
Because it is almost impossible to establish causation in regards to education and mortality and 
because people typically complete their schooling several decades before mortality, some scholars have 
proposed redirecting research to focus on the contingent contextual factors under which education is 
most strongly associated with health [28].  In other words, asking under what circumstances is education 
related to health and mortality may be more fruitful because it is a question that can provide concrete 
answers; whereas simply asking whether educational attainment is a direct cause is arguably futile 
without experimental data.  
This dissertation follows this approach, which differs from a purely counterfactual view of 
causation that theoretically examines an outcome in both the presence and absence of an exposure in 
the same individual, all else being equal (something that can never be achieved in reality, but can be 
approximated through experimental randomization). A counterfactual method attempts to look at the 
effect of an exposure net of contextual factors (both confounders and mediators), which is very useful for 
many epidemiological and social science questions. This dissertation seeks to determine why more 
educated people lead longer lives on average rather than asking whether additional years of education 
produce lower mortality rates net of other factors.  In other words, instead of asking whether educational 
attainment is a cause of morbidity and ultimately mortality, this approach looks at what other factors 
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mediate and moderate this association. Although most public health literature focuses on effects of 
causes, taking a causes of effects approach can also be useful because it elucidates the mechanisms 
that underlie the association [35]. This may be particularly true of the study of the relationship between 
education and mortality because the former occurs many decades before the latter, and if the two are 
causally linked, it is highly likely the causal pathway is not the same in every context and has almost 
certainly changed over time. 
Asking “under which conditions” education is related to health offers a few advantages. First, it 
explicitly recognizes that contingent factors are key mediators and moderators in the relationship between 
educational attainment and health outcomes. This framework is probably more realistic, as it is doubtful 
that the association between educational attainment, which generally is completed before age 25, and 
health in middle and older ages is unaffected by the myriad factors that take place in the decades in 
between. Relatedly, looking at variation in the association between educational attainment and health 
may lead to a greater understanding of the most salient pathways that lead the poorly educated to 
experience premature mortality. Fundamental Cause Theory states that health differentials by 
socioeconomic status persist despite changes in risk factors and medical advances because those with 
means will always be able to use their resources to improve their heath and avoid premature mortality. 
The theory predicts the association between education and mortality should be strongest for preventable 
causes of death [29], but whether a death is preventable often depends on several factors, from 
biomedical advances to social and economic conditions. In other words, if social and economic resources 
allow the better educated to obtain better health, the association between education and health may be 
attenuated in situations where the better educated are not able to utilize those resources (because of 
race, gender, or general economic conditions). This opens an exciting new line of research because the 
relationship between education and health can be placed in social and historic context, allowing for a 
more holistic view. From a public health perspective, knowing which contexts produce the greatest health 
disparities is also very helpful because health interventions can be targeted more efficiently. 
Several studies have examined potential mediators between education and health, such as 
income [21, 30-32], health knowledge and literacy [33, 34], and positive psychological resources [35, 36]. 
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However Fundamental Cause Theory states that intervening on mediating factors will not alleviate 
socioeconomic health issues, and may actually exacerbate them because the well off will always be able 
to take advantage of health knowledge more readily than the disadvantaged [29]. In light of this, it 
surprising that relatively little attention has been placed on possible effect modifiers. Race and gender 
may be two exceptions.  Several studies have demonstrated a narrower health-education differential in 
Blacks [37-41] and Hispanics [40, 42] compared to Whites. Moreover, the association between education 
and preventable deaths was weaker in Blacks than Whites [43], suggesting educated Blacks may not 
have be able to put their educational backgrounds to use as effectively as Whites for better heath [38]. 
Moreover, the Hispanic Paradox is a well-studied phenomena in which Hispanics exhibit health and 
mortality benefits exceeding their socioeconomic position compared to Whites [44, 45] and this extends to 
educational attainment [46]. Asian-Americans [47-49], Native Americans, and those of other race remain 
understudied.  In summary, the interaction between race and education has shown that those who are 
best able to leverage their credentials on the job market (Whites) have stronger health differentials than 
minorities. 
The evidence for differential associations between education and health by gender has been 
much more mixed. One would expect women, who did not fully participate in the labor force until relatively 
recently, would have narrower education-health differentials because well-educated females did not have 
as much access to well-paying job as their similarly educated male counterparts. However, while some 
studies have found higher differentials for men, particularly in Europe [50-53], others have found null 
effects [30, 54, 55] or higher differentials in women [47, 56, 57]. A meta-analysis found no difference 
between men and women in education mortality differentials [58]. However, this research is difficult to 
interpret because only a few studies [41, 59] have done formal statistical tests for interaction by gender, 
so it is difficult to know whether published differences were statistically significant.  
Even less attention has been placed on group-level or contextual effect modifiers, with a few 
exceptions. Mackenbach et al. recently examined heath inequalities by education in preventable causes 
of death in 16 European countries and found that they were larger in Central and Eastern European 
countries with larger resource inequalities compared to Western Europe [60], a finding that is in keeping 
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with the Fundamental Cause Theory. However, that general trend did not hold for Southern Europe, so 
other factors, such as social cohesiveness, may play a role. Another European study found that countries 
with greater educational inequality had greater education-mortality differentials [61]. In the United States, 
educational inequality by New York City neighborhood, measured via Gini coefficient, was associated 
with higher drinking and marijuana use [62]. However, a similar analysis found that the association 
between educational inequality and health differed by mean neighborhood education level: in poorly 
educated neighborhoods, low educational equality could be detrimental, whereas in higher educated 
neighborhoods the reverse was true [63]. A handful of studies have examined unemployment rates at 
school leaving and later life health and found the association was significant in a pooled sample [64, 65] 
or among women only [66, 67]. More research is needed to fully understand the role of group-level social 
and economic factors, but in general, these limited findings suggest in contexts in which there is a great 
deal of stratification between the educated and uneducated greater health differentials will exist.   
 In the following chapters, I will examine the association between educational attainment and 
morbidity and mortality in several socioeconomic contexts. In other words, I will attempt to determine 
whether economic and social factors are effect modifiers in the association between educational 
attainment and health and mortality.   
In the first chapter, I will investigate whether demographic characteristics, specifically race, 
immigration status, and gender, modify the association between educational attainment and mortality. A 
primary aim of this chapter is to attempt to characterize the association in understudied groups, including 
Asians and Native Americans. I hypothesize that the association between education and mortality will 
differ by race and will be stronger in males and the native-born compared to females and the foreign-
born. 
In the second chapter, I will analyze whether obtaining employment at, below, or above one’s 
educational level (defined in this dissertation as status consistency) affects later life health and whether 
this differs by ultimate educational attainment. I hypothesize that there will be significant interactive 
effects on mortality between education and occupation. Specifically, those with inconsistent combinations 
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of education and occupation will have a mortality risk dissimilar to the mortality patterns found in those 
with equivalent educational attainment. 
Finally, in the last chapter, economic conditions at time of graduation or drop out will be examined 
to determine whether school leaving during a financial downturn is associated with worse later life health. 
I hypothesize students who leave school during a recession will experience worse health outcomes, such 
as physical and mental function, higher BMI, and depression, in mid-life compared to their equivalently 
educated counterparts who leave school during an economic upturn.  
 More broadly, the primary aim of this dissertation is to examine whether the educational 
differential in morbidity and mortality persists at the same magnitude in differing social and economic 
contexts. The first chapter focuses on race, immigration status, and gender, each of which is highly 
associated with labor market opportunities, or the lack thereof. The second chapter more explicitly looks 
at whether an individual was able achieve his or her occupational potential by educational status and the 
health effects of being over or under qualified. Finally, the last chapter examines whether poor economic 
conditions at graduation can set a person on a trajectory that leads not only to reduced career 
opportunities but ultimately to poorer health. 
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2. Educational attainment and all-cause mortality by race, immigration status, and gender 
Jennifer Brite, MPH, CUNY Graduate School of Public Health and Health Policy, CUNY Institute of 
Demographic Research, New York, NY 
 
Aim: To characterize the association between education and all-cause mortality in the United States in 
understudied races (Asians and Native Americans) as well as by immigration status and gender. 
Background: Although educational attainment has been associated with lower mortality in several 
contexts, whether the association remains consistent in all races, particularly Asians and Native 
Americans, remains to be elucidated. 
Methods: Data were obtained from the National Longitudinal Mortality Study. Cox proportional hazards 
were estimated in a multivariable framework and interaction terms were created to assess whether race 
was an effect modifier. Data were further stratified by immigration status and gender. 
Results: Higher educational attainment was associated with lower hazards for mortality among all races, 
except those of other race, and among non-immigrants. However, among Asians, obtaining some college 
did not offer greater mortality advantages than obtaining a high school diploma and among Native 
Americans, the association between educational attainment and mortality was not statistically significant. 
Finally, the association between education and mortality was attenuated in immigrants and among 
females. 
Conclusion: Educational attainment is associated with reduced mortality, but the association varies by 
race, sex, and immigration status.  
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Introduction:  
The association of higher educational attainment with longer life expectancy has been observed 
in a variety of settings [51, 68-70]. Racial differences in educational mortality differentials have long been 
a focus of research and are important for several reasons. First, any variations in the relation between 
education and mortality may provide insight into the specific mechanisms driving the association. In other 
words, comparing populations across race/ethnicity and national origin may aid in understanding the 
conditions under which education may be most strongly associated with mortality risk, in turn helping to 
elucidate the causal mechanisms underlying the association. In addition, racial disparities in mortality are 
a major concern in public health and understanding whether certain determinants of death are more 
important for some racial groups may contribute toward understanding these disparities.   
For the most part, empirical evidence has shown educational differentials in mortality are 
narrower in minorities in the US and elsewhere. For example, in the US education-mortality differentials 
are greater in Whites than Blacks [37-41]. Moreover, one study found for Blacks the educational gradient 
was similar for both preventable and non-preventable causes of death; in contrast Whites had much 
larger education gradients among preventable causes of death [43]. This suggests educational attainment 
in Blacks does not correspond to  health benefits equivalent to those of Whites for reasons that remain to 
be elucidated [38].  
A wealth of research has repeatedly shown the existence of the Hispanic Paradox, wherein 
Hispanics enjoy health and all-cause mortality benefits far exceeding their socioeconomic position 
compared to Whites of similar position [40, 42, 44, 45], though the phenomenon appears to be disease 
specific [45]. Many have posited this may be the result of the healthy migrant effect, in which only the 
fittest members of a native country willingly migrate to a host country or the salmon bias, in which sick 
immigrants go home to die, thereby artificially lowering mortality rates in a particular group [71]. However, 
only a handful of studies using data from the US National Health Interview Study (NHIS) or vital statistics 
data have examined the Hispanic paradox in the context of educational attainment [44, 46, 70, 72]. 
Narrow education differentials among Hispanics may be due to remarkably low mortality and morbidity in 
low-educated Hispanics [70, 72]. The present analysis expands upon this work by using a novel dataset, 
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National Longitudinal Mortality Study, that has not been used to examine this question and that has a 
larger sample size.  
It is important to note the lack of in-depth analyses on the role of education on mortality in other 
minority groups, particularly Asians and Native Americans. On the one hand, Asians have much higher 
socioeconomic position (SEP) than Blacks and Hispanics, suggesting they may have education-mortality 
differentials more similar to Whites. On the other hand, like Hispanics, Asians have much higher rates of 
immigration, a factor that is usually associated with narrower SEP differentials, than Whites. Moreover, 
there is limited evidence that compared to the United States, socioeconomic mortality differentials are 
narrower or non-existent in Japan [49] and may reverse in old ages, a fact that may be due to a different 
social structure, different patterns of survivorship in Japan compared to Western countries, or selection 
bias due to censoring by death (a cohort of older adults, who are most susceptible to death, may be 
disproportionally made up of “hardy” low educated participants because their peers died at earlier ages 
[73-75]). However, educational mortality differentials have been shown to be greater in Korea than many 
European countries [76]. 
When examining racial differences, it is important to take into consideration immigration status. 
As discussed above immigrants have better health and lower mortality than the native born [77, 78] and 
immigration rates vary widely by race in the United States. However, whether the education-mortality 
gradient is weaker in immigrants is unknown, with results conflicting for Hispanic foreign versus native 
born [72, 79].   Moreover, mortality differentials by education varied by country of origin and were weakest 
in Mexicans compared to Puerto Ricans [44].  
Another question of interest is the role of gender. Historically women, like minorities, were 
blocked from using their educational background to procure economic and social resources. Instead, a 
woman’s SEP was often linked to her husband’s rather than her own educational status. This suggests 
education-mortality gradients should be weaker in women. However, women’s labor participation has 
increased dramatically in recent decades [80], and since the 1960’s, marriage markets have become 
increasingly dependent on assortative mating, in which partners have similar education levels [81]. 
Therefore female educational mortality gradients may change over time and cohort. Evidence has been 
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very mixed regarding education mortality differentials and gender. While some studies have found higher 
differentials for men, particularly in Europe [50-53], others have found null effects [30, 54, 55] or higher 
differentials in women [47, 56, 57]. A meta-analysis found no difference between men and women in 
education mortality differentials [58]. However, surprisingly few peer-reviewed studies have thus far done 
formal statistical tests for interaction by gender [41, 59]. Moreover, few studies have examined the joint 
effects of gender and race in the relationship between educational attainment and mortality. The two 
studies that have been conducted found conflicting results: with the first finding that there is no gender 
difference [41] among African Americans and the second that black woman have a steeper gradient than 
black men [37].  
The present analysis is novel in that it will look at sex-specific educational mortality differences 
among Whites, Blacks, Hispanics, Asians, Native Americans, and those of other race. The primary aim of 
this analysis is to determine whether the association between educational attainment and mortality is 
modified by race/ethnicity. Secondary aims are to determine the interactive effects of immigration status 




Sponsored by the US National Institutes of Health (the National Heart, Lung, and Blood Institute, 
the National Cancer Institute, and the National Institute on Aging), the National Center for Health 
Statistics, and the U.S. Census Bureau, the National Longitudinal Mortality Study (NLMS) was designed 
to study mortality differentials in demographic and socioeconomic groups. The public use dataset is a 
random sample of the non-institutionalized population of the U.S. and consists of 30 cohorts in all. Data 
were obtained from the Annual Social and Economic Supplements which cover the period from March 
1973 to March 2002; Current Population Surveys (CPS) for February 1978, April 1980, August 1980, 
December 1980, and September 1985; and one 1980 Census cohort. Data related to mortality, such as 
cause of death, is collected from death certificates. To maintain confidentiality of participants, temporality 
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is altered, and April 1, 1983 has been denoted as the starting point for all records. All socioeconomic and 
demographic data is self-reported and is collected one time only, with no follow up, with the exception of 
mortality data, which is tracked up to 11 years via the National Center for Health Statistics. The public-use 
data file for the study currently includes data on 1,222,344 persons with more than 112,375 identified 
mortality records [82]. All respondents below 25 were excluded from this analysis because educational 
attainment may not be completed before this age. 
Outcome 
All-cause mortality determined via death certificate data throughout 11 years of follow up from 
baseline was the outcome. CPS respondents were matched using probabilistic methods based on 
personal identifiers to National Death Index data, which is maintained by the National Center for Health 
Statistics. Matching of CPS data to death data has been found to be largely effective at capturing all 
deaths in each study cohort [83]. 
Exposures and effect modifiers 
Educational attainment was measured in years at the time of interview and categorized as none; 
1, 2, 3, or 4; 5 or 6; 7 or 8; and one category for each single year from 9 to 18 years of schooling. Before 
1991, the CPS, the data source for educational attainment in NLMS, employed a years of schooling 
approach and switched to a degrees achieved approach in 1992. The education variable in NLMS 
attempts to translate post-1991 data, which measures highest degree earned, into equivalent years of 
school to maintain consistency. This analysis classifies education into four mutually exclusive categories: 
less than high school (less than 12 years), high school only (exactly 12 years), some college (13-15 
years), and Bachelor’s degree or higher (16+ years). 
Race and ethnicity were also collected in CPS and were self-reported as White, Black, American 
Indian or Eskimo, Asian or Pacific Islander, and other, nonwhite. Hispanic origin was recorded as 
Mexican, other Hispanic, or non-Hispanic. In this analysis, racial categories were mutually exclusive; all 
Hispanics were classified as Hispanic, regardless of race chosen.  
Gender and immigration status were collected via CPS records. 
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Confounders 
Age at time of interview (top coded at 90) was collected via CPS records. Urban versus rural 
status was hypothesized to be a confounder because educational attainment is lower in rural areas and 
mortality is higher. Urban status was determined via the 1970, 1980, or 1990 Census. An urban area 
consists of all places of 2,500 or more inhabitants that have been incorporated or are identifiable as cities, 
villages, boroughs, or towns and other territories included in urbanized areas. All other areas, including 
rural areas surrounding extended cities are classified as rural.  
Statistical analysis 
Descriptive statistics were stratified by educational attainment (defined as high school and greater 
or less than high school) and mortality status and calculated for age, race, sex, nativity, income, and 
urban/rural status. Multivariable analysis was performed using Cox Proportional Hazards. The 
proportional hazard assumption was not met for all covariates, but because the present dataset’s large 
sample size will produce many significant results for even small deviations from the proportionality 
assumption, Schoenfeld residuals were also plotted and examined, and it was determined the 
proportionality assumption was reasonable. All confounders (urban status, age, and sex) identified a priori 
via a literature search that are not colliders were included in the full model.  Colliders were identified by 
construction of a Directed Acyclic Graph. First the hazard ratios comparing each race (with Whites with 
the reference group) were evaluated. Finally three different fully adjusted models were created that 
included three respective interaction terms 1. between race/ethnicity and educational status 2. between 
immigration status and educational status 3. Between sex and educational status. Each was evaluated for 
statistical significance. Interaction terms for each potentially confounding variable and educational status 
were included in each of these three models. Each model was then stratified by race/ethnicity, 
immigration status, and gender. Finally, in a sensitivity analysis, all participants at or above the age of 65 
were excluded to address mortality selection and each of the models above were again fitted. 
 
Results:  
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The final analytic sample included 726,219 participants. Full descriptive characteristics of the 
sample are shown in Tables 2.1 and 2.2. Almost 90% of study participants identified as Non-Hispanic 
White, and 8.5% identified as Non-Hispanic Black. The study included 604,709 Non-Hispanic Whites, 
42,941 Hispanics, 61,071 Non-Hispanic Blacks, 12,120 Non-Hispanic Asians, 4,995 Non-Hispanic Native 
Americans, and only 383 respondents who identified as other race. Those who were higher educated 
were more likely to be male, non-Hispanic White, and urban (P <0.001) (Table 2.1). Slightly more 
decedents were male (53%). Blacks were slightly overrepresented among those who died in the study 
period, as were the native born compared to immigrants (Table 2.2). 
Asians had the lowest hazard of death followed by Hispanics (P <0.001). Native Americans and 
other races had a lower hazard of mortality compared to Whites (HR: 0.87, 95% CI: 0.55-1.38 and HR: 
0.73, 95% CI: 0.30-1.74 respectively) but the difference was not statistically significant for either. 
Interaction terms for race/ethnicity and immigration status were significant (P <0.001) (Table 2.3).  
Higher educational attainment was associated with lower hazards for mortality; those with less 
than a high school diploma had almost 5 times the hazard of death during the study period compared to 
those with a college education (Table 2.3). However, results were not consistent among all races (P for 
interaction <0.001). Educational attainment and mortality differentials were statistically significant and of 
similar magnitude among Whites, Blacks, Hispanics, and Asians. One exception was those with some 
college. Among Whites, Blacks, and Hispanics, this group had about a 20% higher hazard of death 
compared to those with at least a bachelor’s, and about a 10% lower hazard of death compared to those 
with only a high school diploma. Among Asians, those with some college had a 40% higher hazard of 
death compared to those with at least a bachelor’s, which was the same as those with just a high school 
diploma (HR: 1.412, 95% CI: 1.045, 1.909 and HR: 1.493, 95% CI: 1.178, 1.891 respectively). 
The association between educational attainment and mortality was attenuated and not statistically 
significant among Native Americans. Among those of other race/ethnicity no association was found 
(Table 2.4). Among all races combined, the association between educational attainment and mortality 
was attenuated among immigrants (P for interaction <0.001). For example, among immigrants, those with 
less than a high school diploma had 1.436 times the hazard of death (95% CI: 1.280-1.610) compared to 
16 | P a g e  
 
those who completed college, while among the native born the hazard ratio was 1.606 (95% CI: 1.569-
1.643). Moreover, among immigrants only, the association between educational attainment and mortality 
was significant at all levels of educational attainment only for Whites and Hispanics. Among Asian and 
Black immigrants, only the some college and less than high school educational categories had higher 
hazard of mortality respectively compared to those with at least a bachelor’s degree. In contrast, among 
the native born the association between educational attainment and death was statistically significant at 
every educational category with the exception of Hispanics with some college (Table 2.4).  
Results statistically significantly differed by gender (P for interaction <0.001). Education mortality 
differentials were for the most part greater among males compared to females. For example, those with 
less than a high school diploma had a 1.700 hazard of death (95% CI: 1.651-1.750) compared to those 
with at least a bachelor’s, while among females the hazard ratio was 1.453 (95% CI: 1.402-1.506). 
Moreover, with the exception of Native Americans, the association between educational attainment and 
mortality was significant at every education level among males. However, among Hispanic and Asian 
females, only those with less than a high school diploma had statistically significantly higher mortality 
compared to those with a college diploma. Similar male-female education and mortality patterns were 
found among immigrants and natives (Tables 2.5 and 2.6).  
In a sensitivity analysis restricted to those under 65 (data not shown), the association between 
educational attainment and mortality was strengthened. For example, in the entire cohort and in the 
native born, the hazard ratio for mortality for those with less than a high school diploma compared to 
those with at least a bachelor’s was 1.599 (95% CI: 1.564-1.636). Conversely, among those less than 65, 
the hazard ratio for mortality for those with less than a high school diploma compared to those with at 
least a bachelor’s was 1.985 (95% CI: 1.915-2.057). Among immigrants, the association between 
educational attainment and mortality was similar between those above and below 65 when races were 
pooled, but in stratified analysis, the relationship strengthened in Hispanics. 
Discussion:  
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The aim of this study was to examine the relationship between mortality and educational 
attainment in the US in understudied races/ethnicities. A secondary aim was to determine whether these 
associations varied by sex and immigration status. 
In this study, educational attainment in the US was associated with lower mortality, a finding that 
is consistent with a wide body of literature [2, 14, 16, 20, 30, 40, 44, 50, 54, 68, 84-94]. Unlike previous 
US research [37-42, 46, 72] our study did not find educational gradients to be weaker in blacks and to be 
only slightly narrower in Hispanics and Asians compared to Whites; however this is the first analysis, to 
my knowledge, to look at race, educational attainment, and mortality in this particular dataset. Previous 
analyses used either the National Health Interview Survey, which is a smaller sample and may have poor 
data quality and linkage to mortality records for Hispanics [95], or vital statistics combined with Census 
population data, a technique which suffers from dual source bias.  Moreover, a novel finding of this study 
is among Native Americans an educational-attainment gradient existed, but was not statistically 
significant. However, for this group, n’s were small and point estimates were imprecise, so it is unclear 
whether a higher number of Native American participants were needed to observe a statistically 
significant association.  Among those of other race no educational attainment-mortality gradient existed, 
and among Asians, obtaining some college did not offer mortality advantages above getting a high school 
diploma.  This suggests that the negative health effects associated with lack of educational attainment are 
offset by other protective factors in some racial groups (or conversely that the health advantages of 
education cannot be realized by all races).  
Link and Phelan’s Fundamental Cause Theory (FCT) [29] was first developed to explain the 
relationship between socioeconomic characteristics such as education and health and mortality and is a 
leading theory of how educational attainment may relate to mortality. It states the socioeconomic gradient 
in health and mortality will persist even as the causal mechanisms change as those with higher SEP are 
better able to leverage money, prestige, knowledge, and other attributes to protect their well-being. 
Differences by other demographic characteristics, such as race/ethnicity, age, and gender were never 
fully discussed in FCT [29]. However, all three are of course strongly correlated with SEP and are often 
used as proxies of SEP. In a later paper, Link and Phelan wrote “It is possible that other social statuses, 
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such as race, ethnicity, or gender, also have enduring associations with resources of money, knowledge, 
power, prestige, and beneficial social connections, and with health and mortality, and that they may also 
operate as fundamental causes. Even if not, however, race and ethnicity are currently strongly related to 
resources and consequently would be expected to behave similarly to SES [socioeconomic status] [96].” 
Another interesting possibility is that demographic characteristics may act as effect modifiers in 
the association between fundamental causes, such as education, and mortality. There are several 
reasons why those of different races may experience the relationship between education and health 
differently [43]. First, quality of schooling may differ by race. For example, having a high school diploma 
from an impoverished school in an area that is predominately minority may produce different health 
effects than the same education credential from a better-resourced school. Next, certain ethnic and racial 
groups may not be able to put educational attainment to use in the labor market (and subsequently obtain 
equivalent income and status) as effectively as other races due to discrimination. This may explain why 
the association between educational attainment and mortality is stronger for men than women in almost 
every racial category and immigration status; for the older generations, which are most at risk currently for 
mortality, men were more likely to participate in the labor market. Contextual contingency, or competing 
demands on resources and time, may be more acute for some races. For example, caregiving roles are 
often a large burden among minority women, who are more likely to be single mothers or grandmothers 
taking care of small children compared to Whites, and minority men are more likely to be at risk of 
incarceration compared to Whites [97, 98]. However, in this study Blacks demonstrate similar education-
mortality differentials compared to Whites. The educational distribution of each group may also play a 
role. For example, Whites are the highest educated racial group [99]; it is reasonable to assume that 
those unable to obtain a high school diploma may be more severely disadvantaged than their educational 
counterparts in racial categories where educational attainment is generally lower, such as Native 
Americans. In other words, in racial groups where educational attainment is high, selection into the lowest 
educated group may be more driven by poor health or factors that cause poor health, such as chaotic 
family life. Finally, social factors, such as strong family and friendship ties among the low-educated may 
differ by race. More research is needed to determine if one or more of these explanations is responsible 
for the weaker association of education and mortality among Native Americans and those of other race 
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(and why some college did not offer mortality advantages compared to holding a high school diploma 
among Asians) in this study.  
Another novel finding in this study is that among all races in the US, immigration status modified 
the relationship between educational attainment and mortality. Specifically, immigrants to the US 
demonstrated weaker or no educational attainment-mortality gradients, which is consistent with the 
findings of at least one study among Hispanics [79] but not another [72]. Although immigrants have better 
health in general than the native born possibly due to the healthy migrant effect [78, 100], the relationship 
between socioeconomic status and health behaviors in economically disadvantaged countries is often 
reversed as the wealthy are more likely to indulge in luxuries such as cigarettes and high-calorie food 
than the poor [101-104]. It is possible immigrants bring this same social patterning of health with them to 
the United States. Another possible explanation may lie in the fact determinants of educational attainment 
may be very different in sending countries than in the United States. For example, educational attainment 
in Mexico, the origin country for a substantial number of immigrants is much lower than in the United 
States [105]. Fewer Mexican students obtain a higher education and those who do not may be better off 
than their counterparts in America, where middle class and higher students are strongly encouraged to 
obtain education beyond high school. Similarly, the quality and subject matter of educational experiences 
vary dramatically from country to country, and it is possible that some students with equivalent degrees 
from different geographic locations may have widely divergent skills. Finally, immigrants may have trouble 
putting their education to use. For example, the ability to process health information is greater in the 
better educated [33, 34], but that advantage may diminish when information is presented English, which 
is a foreign language for many immigrants.   
This study has several strengths. The first is a large sample size that is sufficient to determine the 
modifying effects of race, immigration status, and sex on the educational attainment-mortality gradient. 
Moreover, data are prospective. Finally, data on race was collected for decedents by linking other 
records, such as CPS data, to death certificate data, a process that has been found to be more accurate 
for Native Americans, a racial group that is often misreported, than relying solely on death certificate data 
[106]. 
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However, several limitations should also be noted. Educational attainment was obtained only 
once at baseline, and could have changed over time. Moreover, it is possible that certain racial or ethnic 
groups may differentially obtain a degree later in life. Additionally, several important confounding 
variables were not measured, such as childhood health and other socioeconomic variables.  In addition, 
selection bias due to mortality may affect results because cohorts that reach the oldest ages may be 
compositionally different than their peers who failed to live to advanced ages [73-75]. In a sensitivity 
analysis, this appeared to be the case in the pooled and native-born cohorts, and also among immigrant 
Hispanics, who may be affected by the salmon bias, because the oldest in this community may choose to 
die in their home country, which is geographically closer than for Asian, European, or African immigrants 
[71]. Among other immigrant groups, selection bias due to mortality did not appear to strengthen the 
relationship between educational attainment and mortality; this may be because immigrants of younger 
ages are already very highly selected on health [77] and therefore, the lowest educated among immigrant 
populations may be healthier than both their counterparts in their home country and also native-born 
Americans.  
In conclusion, this study suggests the relation between educational attainment and mortality in 
the US varies by race/ethnicity, sex, and immigration status. More research is needed to elucidate how 
causal pathways may differ in the relationships between demographic characteristics, socioeconomic 
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Table 2.1  Descriptive characteristics of the National Longitudinal Mortality Study by 
education level. 
 
 Education level  
Overall 
More than High 
school HS or less  
N (%) N (%) N (%) P 
Gender 
388167 (53.5) 121967 (48.3) 266200 (56.2) 
<0.001 
   Female 
   Male   338052 (46.5) 130645 (51.7) 207407 (43.8) 
Urbanity 
231666 (31.9) 66324 (26.3) 165342 (34.9) 
<0.001 
   Rural   
   Urban   494553 (68.1) 186288 (73.7) 308265 (65.1) 
Immigration status 
47768 (6.6) 16015 (6.3) 31753 (6.7) 
<0.001 
   Immigrant   
   Native born 678451 (93.4) 236597 (93.7) 441854 (93.3) 
Age at time of interview 
202294 (27.9) 93603 (37.1) 108691 (22.9) 
<0.001 
   25-34 
   35-44 153586 (21.1) 65540 (25.9) 88046 (18.6) 
   45-54 120874 (16.6) 38524 (15.3) 82350 (17.4) 
   55-64 114600 (15.8) 28655 (11.3) 85945 (18.1) 
   65-74 85326 (11.7) 17507 (6.9) 67819 (14.3) 
   75-84 40591 (5.6) 7374 (2.9) 33217 (7.0) 
   85+   8948 (1.2) 1409 (0.6) 7539 (1.6) 
Race 
5181 (0.7) 1114 (0.4) 4067 (0.9) 
<0.001 
   American Indian or Eskimo 
   Asian                     12321 (1.7) 5809 (2.3) 6512 (1.4) 
   Black                     61802 (8.5) 14572 (5.8) 47230 (10.0) 
   Other nonwhite            562 (0.1) 246 (0.1) 316 (0.1) 
   White                     646353 (89.0) 230871 (91.4) 415482 (87.7) 
Hispanic origin 
24659 (3.4) 4183 (1.7) 20476 (4.3) 
<0.001 
   Mexican         
   Non-Hispanics   683278 (94.1) 243514 (96.4) 439764 (92.9) 
   Other Hispanics 18282 (2.5) 4915 (1.9) 13367 (2.8) 
Income as percent of poverty level 
640764 (88.2) 240737 (95.3) 400027 (84.5) 
<0.001 
    Above poverty level           
    At or less than poverty level 85455 (11.8) 11875 (4.7) 73580 (15.5) 
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Table 2.2 Descriptive characteristics of the National Longitudinal Mortality Study by 
mortality status. 
 
 Mortality status  
Overall Alive Dead  
N (%) N (%) N (%) P 
Gender 
388167 (53.5) 339798 (54.5) 48369 (46.9) <0.001    Female 
   Male   338052 (46.5) 283330 (45.5) 54722 (53.1)  
Urban 
231666 (31.9) 200114 (32.1) 31552 (30.6) <0.001    Rural   
   Urban   494553 (68.1) 423014 (67.9) 71539 (69.4)  
Native born 
47768 (6.6) 44095 (7.1) 3673 (3.6) <0.001    Immigrant   
   Native born 678451 (93.4) 579033 (92.9) 99418 (96.4)  
Age 
202294 (27.9) 199406 (32.0) 2888 (2.8) <0.001    25-34 
   35-44 153586 (21.1) 148747 (23.9) 4839 (4.7)  
   45-54 120874 (16.6) 111315 (17.9) 9559 (9.3)  
   55-64 114600 (15.8) 93432 (15.0) 21168 (20.5)  
   65-74 85326 (11.7) 54038 (8.7) 31288 (30.3)  
   75-84 40591 (5.6) 14910 (2.4) 25681 (24.9)  
   85+   8948 (1.2) 1280 (0.2) 7668 (7.4)  
Race 
5181 (0.7) 4577 (0.7) 604 (0.6) <0.001    American Indian or Eskimo 
   Asian                     12321 (1.7) 11457 (1.8) 864 (0.8)  
   Black                     61802 (8.5) 51701 (8.3) 10101 (9.8)  
   Other nonwhite            562 (0.1) 519 (0.1) 43 (0.0)  
   White                     646353 (89.0) 554874 (89.0) 91479 (88.7)  
Hispanic 
24659 (3.4) 22713 (3.6) 1946 (1.9) <0.001    Mexican         
   Non-Hispanics   683278 (94.1) 583767 (93.7) 99511 (96.5)  
   Other Hispanics 18282 (2.5) 16648 (2.7) 1634 (1.6)  
Marital status 
57364 (7.9) 50948 (8.2) 6416 (6.2) <0.001    Divorced      
   Married       514597 (70.9) 454434 (72.9) 60163 (58.4)  
   Missing       217 (0.0) 184 (0.0) 33 (0.0)  
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 Mortality status  
Overall Alive Dead  
N (%) N (%) N (%) P 
   Never married 71516 (9.8) 64514 (10.4) 7002 (6.8)  
   Separated     17632 (2.4) 15589 (2.5) 2043 (2.0)  
   Widowed       64893 (8.9) 37459 (6.0) 27434 (26.6)  
Housing tenure 
6244 (0.9) 5261 (0.8) 983 (1.0) <0.001    Missing                                             
   Residence is owned by householder                   534788 (73.6) 458218 (73.5) 76570 (74.3)  
   Residence is rented by householder                  172421 (23.7) 149124 (23.9) 23297 (22.6)  
   Residence is rented for noncash rent by 
householder 12766 (1.8) 10525 (1.7) 2241 (2.2)  
Employment status recode 
24030 (3.3) 22038 (3.5) 1992 (1.9) <0.001     In the labor force, employed, not working           
    In the labor force, unemployed but looking for 
work 25931 (3.6) 24218 (3.9) 1713 (1.7)  
    Not in the labor force, at school                   247276 (34.0) 177917 (28.6) 69359 (67.3)  
    Not in the labor force, housekeeping                12772 (1.8) 6361 (1.0) 6411 (6.2)  
   In the labor force, employed                         415964 (57.3) 392352 (63.0) 23612 (22.9)  
   Missing                                              246 (0.0) 242 (0.0) 4 (0.0)  
Income as percent of poverty level 
640764 (88.2) 557310 (89.4) 83454 (81.0) <0.001     Above poverty level           
    At or less than poverty level 85455 (11.8) 65818 (10.6) 19637 (19.0)  
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Table 2.3 Age-adjusted hazard of death by educational attainment in the National 
Longitudinal Mortality Study 
 
Hazard 
Ratio 95% CI lower 95% CI upper Pr > ChiSq 
< High school  1.507 1.473 1.541 <.0001 
High school  1.247 1.218 1.276 <.0001 
Some college  1.168 1.136 1.201 <.0001 
College 1.0 Ref Ref Ref 
Blacks  1.246 1.220 1.272 <.0001 
Hispanics  0.816 0.789 0.844 <.0001 
Asians 0.687 0.642 0.735 <.0001 
Native Americans 1.133 1.045 1.228 0.0025 
Other  0.967 0.676 1.383 0.8526 
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Table 2.4 Hazard of death by educational attainment stratified by race, ethnicity, and 
immigration status in the National Longitudinal Mortality Study. 
 Hazard Ratio 95% CI lower 95% CI upper P value 
All races     
Less than high school  1.599 1.564 1.636 <.0001 
High school only  1.362 1.331 1.394 <.0001 
Some college  1.250 1.216 1.285 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Whites only     
Less than high school  1.584 1.547 1.622 <.0001 
High school only  1.349 1.317 1.382 <.0001 
Some college  1.241 1.206 1.277 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Blacks only     
Less than high school  1.663 1.508 1.833 <.0001 
High school only  1.374 1.239 1.523 <.0001 
Some college  1.209 1.071 1.364 0.002 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanics only     
Less than high school  1.544 1.311 1.820 <.0001 
High school only  1.388 1.164 1.655 <.0001 
Some college  1.244 1.009 1.533 0.041 
Bachelors or greater 1.0 Ref Ref Ref 
Asians only     
Less than high school  1.666 1.319 2.104 <.0001 
High school only  1.493 1.178 1.891 0.001 
Some college  1.412 1.045 1.909 0.025 
Bachelors or greater 1.0 Ref Ref Ref 
Native Americans only     
Less than high school  1.467 0.908 2.369 0.118 
High school only  1.299 0.792 2.129 0.300 
Some college  1.190 0.688 2.056 0.534 
Bachelors or greater 1.0 Ref Ref Ref 
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Other races only     
Less than high school  2.179 0.710 6.681 0.173 
High school only  0.780 0.213 2.851 0.707 
Some college  0.950 0.220 4.107 0.946 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Immigrants only     
Less than high school  1.436 1.280 1.610 <.0001 
High school only  1.395 1.237 1.574 <.0001 
Some college  1.310 1.132 1.518 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
White immigrants only     
Less than high school  1.301 1.125 1.504 <.0001 
High school only  1.368 1.181 1.586 <.0001 
Some college  1.256 1.050 1.503 0.013 
Bachelors or greater 1.0 Ref Ref Ref 
Black immigrants only     
Less than high school  2.465 0.958 6.341 0.061 
High school only  2.337 0.887 6.158 0.086 
Some college  3.130 1.085 9.030 0.035 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic immigrants only     
Less than high school  1.618 1.246 2.102 <.0001 
High school only  1.468 1.101 1.958 0.009 
Some college  1.415 1.007 1.989 0.045 
Bachelors or greater 1.0 Ref Ref Ref 
Asian immigrants only     
Less than high school  1.613 1.168 2.227 0.004 
High school only  1.225 0.856 1.753 0.267 
Some college  1.230 0.768 1.968 0.389 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Natives only     
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Less than high school  1.606 1.569 1.643 <.0001 
High school only  1.361 1.329 1.393 <.0001 
Some college  1.248 1.214 1.284 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
White Natives only     
Less than high school  1.591 1.553 1.630 <.0001 
High school only  1.348 1.316 1.382 <.0001 
Some college  1.241 1.205 1.277 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Black Natives only     
Less than high school  1.650 1.496 1.820 <.0001 
High school only  1.360 1.226 1.509 <.0001 
Some college  1.192 1.055 1.346 0.005 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic Natives only     
Less than high school  1.507 1.220 1.861 <.0001 
High school only  1.332 1.066 1.666 0.012 
Some college  1.145 0.878 1.493 0.318 
Bachelors or greater 1.0 Ref Ref Ref 
Asian Natives only     
Less than high school  1.795 1.262 2.553 0.001 
High school only  1.703 1.204 2.409 0.003 
Some college  1.600 1.052 2.432 0.028 
Bachelors or greater 1.0 Ref Ref Ref 
 
 
a. All results adjusted by gender, age at time of interview, and rural vs. urban status. 
b. Native American and other races not stratified by immigration status due to small sample 
sizes. 
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Figure 2.1 Hazard ratios and 95% CI of death by race National Longitudinal Mortality Study. 
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Table 2.5 Hazard of death by educational attainment among males stratified by race, 
ethnicity, and immigration status in the National Longitudinal Mortality Study. 
 Hazard Ratio 95% CI lower 95% CI upper P value 
All races     
Less than high school  1.700 1.651 1.750 <.0001 
High school only  1.450 1.407 1.494 <.0001 
Some college  1.323 1.276 1.372 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Whites only     
Less than high school  1.689 1.639 1.742 <.0001 
High school only  1.432 1.388 1.478 <.0001 
Some college  1.315 1.266 1.366 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Blacks only     
Less than high school  1.670 1.454 1.919 <.0001 
High school only  1.418 1.225 1.642 <.0001 
Some college  1.268 1.071 1.500 0.006 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanics only     
Less than high school  1.592 1.304 1.944 <.0001 
High school only  1.459 1.176 1.811 0.001 
Some college  1.212 0.939 1.565 0.140 
Bachelors or greater 1.0 Ref Ref Ref 
Asians only     
Less than high school  1.757 1.308 2.361 <.0001 
High school only  1.722 1.283 2.311 <.0001 
Some college  1.443 0.993 2.097 0.055 
Bachelors or greater 1.0 Ref Ref Ref 
Native Americans only     
Less than high school  1.606 0.867 2.974 0.132 
High school only  1.430 0.758 2.698 0.269 
Some college  1.318 0.653 2.660 0.441 
Bachelors or greater 1.0 Ref Ref Ref 
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Other races only     
Less than high school  1.486 0.382 5.771 0.568 
High school only  0.789 0.183 3.405 0.751 
Some college  0.588 0.102 3.398 0.553 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Immigrants only     
Less than high school  1.488 1.286 1.722 <.0001 
High school only  1.472 1.259 1.721 <.0001 
Some college  1.416 1.171 1.713 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
White immigrants only     
Less than high school  1.361 1.130 1.639 0.001 
High school only  1.385 1.141 1.680 0.001 
Some college  1.397 1.104 1.769 0.005 
Bachelors or greater 1.0 Ref Ref Ref 
Black immigrants only     
Less than high school  2.192 0.730 6.583 0.162 
High school only  1.743 0.551 5.515 0.345 
Some college  3.375 1.014 11.230 0.047 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic immigrants only     
Less than high school  1.659 1.194 2.306 0.003 
High school only  1.604 1.114 2.311 0.011 
Some college  1.362 0.883 2.101 0.162 
Bachelors or greater 1.0 Ref Ref Ref 
Asian immigrants only     
Less than high school  1.556 1.017 2.380 0.041 
High school only  1.754 1.124 2.735 0.013 
Some college  1.422 0.796 2.540 0.234 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Natives only     
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Less than high school  1.709 1.659 1.761 <.0001 
High school only  1.451 1.407 1.496 <.0001 
Some college  1.321 1.273 1.371 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
White Natives only     
Less than high school  1.699 1.647 1.752 <.0001 
High school only  1.434 1.390 1.481 <.0001 
Some college  1.314 1.265 1.366 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Black Natives only     
Less than high school  1.656 1.440 1.904 <.0001 
High school only  1.406 1.214 1.630 <.0001 
Some college  1.243 1.049 1.474 0.012 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic Natives only     
Less than high school  1.568 1.220 2.015 <.0001 
High school only  1.385 1.060 1.811 0.017 
Some college  1.129 0.823 1.549 0.450 
Bachelors or greater 1.0 Ref Ref Ref 
Asian Natives only     
Less than high school  1.934 1.259 2.971 0.003 
High school only  1.789 1.176 2.723 0.007 
Some college  1.499 0.898 2.502 0.122 
Bachelors or greater 1.0 Ref Ref Ref 
 
a. All results adjusted by gender, age at time of interview, and rural vs. urban status. 
b. Native American and other races not stratified by immigration status due to small sample 
sizes. 
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Table 2.6 Hazard of death by educational attainment among females stratified by race, 
ethnicity, and immigration status in the National Longitudinal Mortality Study. 
 Hazard Ratio 95% CI lower 95% CI upper P value 
All races     
Less than high school  1.453 1.402 1.506 <.0001 
High school only  1.238 1.194 1.284 <.0001 
Some college  1.136 1.089 1.186 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Whites only     
Less than high school  1.427 1.375 1.482 <.0001 
High school only  1.226 1.180 1.273 <.0001 
Some college  1.122 1.073 1.174 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Blacks only     
Less than high school  1.657 1.443 1.902 <.0001 
High school only  1.332 1.151 1.542 <.0001 
Some college  1.146 0.963 1.365 0.124 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanics only     
Less than high school  1.495 1.118 1.998 0.007 
High school only  1.300 0.956 1.768 0.094 
Some college  1.311 0.909 1.890 0.148 
Bachelors or greater 1.0 Ref Ref Ref 
Asians only     
Less than high school  1.484 1.011 2.180 0.044 
High school only  1.158 0.778 1.724 0.470 
Some college  1.333 0.801 2.219 0.268 
Bachelors or greater 1.0 Ref Ref Ref 
Native Americans only     
Less than high school  1.341 0.624 2.882 0.453 
High school only  1.163 0.528 2.559 0.708 
Some college  1.045 0.436 2.504 0.921 
Bachelors or greater 1.0 Ref Ref Ref 
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Other races only     
Less than high school  2.413 0.266 21.872 0.434 
High school only  0.384 0.023 6.525 0.508 
Some college  2.128 0.129 35.039 0.597 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Immigrants only     
Less than high school  1.326 1.099 1.600 0.003 
High school only  1.282 1.056 1.556 0.012 
Some college  1.170 0.926 1.478 0.188 
Bachelors or greater 1.0 Ref Ref Ref 
White immigrants only     
Less than high school  1.200 0.947 1.522 0.132 
High school only  1.298 1.024 1.645 0.031 
Some college  1.100 0.830 1.459 0.507 
Bachelors or greater 1.0 Ref Ref Ref 
Black immigrants only     
Less than high school  3.474 0.462 26.104 0.226 
High school only  4.027 0.527 30.795 0.180 
Some college  3.572 0.368 34.698 0.272 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic immigrants only     
Less than high school  1.548 1.006 2.381 0.047 
High school only  1.301 0.813 2.080 0.273 
Some college  1.525 0.879 2.645 0.134 
Bachelors or greater 1.0 Ref Ref Ref 
Asian immigrants only     
Less than high school  1.552 0.941 2.559 0.085 
High school only  0.728 0.402 1.319 0.296 
Some college  0.930 0.416 2.081 0.861 
Bachelors or greater 1.0 Ref Ref Ref 
All races: Natives only     
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 Hazard Ratio 95% CI lower 95% CI upper P value 
Less than high school  1.457 1.405 1.512 <.0001 
High school only  1.235 1.190 1.282 <.0001 
Some college  1.135 1.087 1.186 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
White Natives only     
Less than high school  1.433 1.380 1.489 <.0001 
High school only  1.222 1.176 1.271 <.0001 
Some college  1.123 1.073 1.175 <.0001 
Bachelors or greater 1.0 Ref Ref Ref 
Black Natives only     
Less than high school  1.646 1.434 1.890 <.0001 
High school only  1.317 1.138 1.526 <.0001 
Some college  1.138 0.955 1.355 0.149 
Bachelors or greater 1.0 Ref Ref Ref 
Hispanic Natives only     
Less than high school  1.449 0.978 2.148 0.064 
High school only  1.276 0.847 1.923 0.244 
Some college  1.175 0.720 1.918 0.519 
Bachelors or greater 1.0 Ref Ref Ref 
Asian Natives only     
Less than high school  1.626 0.876 3.018 0.123 
High school only  1.638 0.884 3.038 0.117 
Some college  1.859 0.895 3.861 0.096 
Bachelors or greater 1.0 Ref Ref Ref 
 
a. All results adjusted by gender, age at time of interview, and rural vs. urban status. 
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3. Educational attainment, status consistency, and morbidity 
Jennifer Brite, MPH, CUNY Graduate School of Public Health and Health Policy, CUNY Institute for 
Demographic Research, New York, NY 
 
Aim: To determine whether the association between education and health is modified by status 
consistency, defined as having an occupation that is consistent with educational attainment. 
Background: Educational attainment is associated with better health, and economic resources are a 
partial mediator of this association. It is unknown whether status consistency modifies the relationship 
between education and BMI and mental and physical health. 
Methods: Linear regression models were used to determine effect estimates by education status for four 
outcomes: overall and mental well-being, depressive symptoms, and BMI.  
Results: Over qualification (education > occupation) was associated with worse mental and physical 
health except in those with a bachelor’s degree or higher. Status consistency demonstrated no 
association with BMI in any education group. 
Conclusion: Ability to obtain a job in keeping with one’s educational attainment is a modifier in the 
relationship between education and morbidity. Those who are unable to maintain an occupation in line 
with their educational investments may suffer worse health outcomes than their peers who are able to find 
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Introduction 
In 1968, Kitagawa and Hauser published one of the first and most influential examinations of 
education and mortality [68]. Before this seminal paper, income or occupation were the primary markers 
of socioeconomic status (SES) in health studies [30, 107], but afterward a large body of work began 
examining the link between education and health, which has been found in a variety of settings, including 
Korea [31, 76, 108, 109], Canada [110], Israel [111, 112], Russia [56, 113], Bangladesh [114], China [47], 
Russia, [115], and Estonia [116]. 
Far less is known about potential mediators that may drive the association. Broadly speaking, if 
education is a cause of mortality, there are three classes of potential mediators—economic resources, 
psychological and social resources, and health behaviors—that might help explain how the well-educated 
are able to enjoy better mortality advantages than others. Economic resources encompass job 
opportunities, income, access to health care, and other financial benefits. These economic resources [82, 
117] are tied closely to both educational attainment and also health and mortality [118, 119]. This 
suggests economic resources are a strong partial mediator in the relationship between education and 
mortality; but, after adjusting for income and occupation an attenuated association persists [21, 30-32]. 
However, it is difficult to isolate the effects of economic resources versus education on mortality because 
the two are highly correlated.  
Much of the work on the relationship between educational attainment and health so far has 
examined economic resources under the assumption that individuals reach their full economic potential. 
This is, of course, not the case for many individuals. The term status inconsistency has been used in 
sociological literature at least since 1944 [120] to refer to a mismatch between traditional markers of 
socioeconomic status, e.g. high education and low income or a low-status occupation.  
A handful of studies have shown when individuals are unable to put their education to use in the 
labor market and are forced to take a job not in keeping with their educational attainment their health 
suffers [121-127]. But most have been conducted in Europe or Canada [121, 124, 128, 129] and few 
studies have examined physical and mental health in a large prospective American cohort, and none 
have examined the relationship between status consistency and BMI in the United States.  
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Status inconsistency may occur for a few reasons. First, other external factors, such as poor local 
labor conditions, family obligations, or job discrimination based on race or gender may prevent an 
individual from getting a job appropriate for his or her education level. However, it is also possible those 
with poor health or traits that ultimately lead to poor health (such as low conscientiousness) may be 
unable or unwilling to find a job that fully maximizes their educational attainment. Relatedly, 
characteristics of an individual’s family of origin, such as poverty or a lack of parental education, may 
prevent him or her from obtaining employment in keeping with his or her educational status and also 
affect adult health. It is not possible to distinguish between each of these scenarios in an observational 
study. It is also impossible to determine whether the factors that lead to status consistency also lead to 
poor health or whether status consistency is a mediator between individual and family level factors and 
poor health. 
The aim of this analysis is to determine whether the association between educational attainment and 
morbidity differs in status inconsistent individuals compared to status consistent individuals. Because men 
and women often have different labor market trajectories, a secondary aim of this analysis is to determine 




Data were obtained from the National Longitudinal Survey of Youth 1979 (NLSY79). NLSY79 is a 
nationally representative sample of 12,686 young men and women who were 14 to 22 years old when 
first surveyed in 1979. Participants were then interviewed annually through 1994 and are currently 
interviewed on a biennial basis. NLSY79 was originally designed to study labor force behavior, but has 
since been expanded to cover a variety of social and health topics. Survey data is gathered in an event 
history format, in which dates are recorded for the beginning and ending of important life events, such as 
jobs held, marital status, and fertility. Additional secondary school-level variables were collected in a 1980 
survey, and detailed high school transcripts were gathered from 1980 to 1983 [130].  
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In the early years of the survey, respondents were asked about health characteristics that may 
interfere with work or school. In later years, these health questions were expanded to include health 
characteristics in general. Beginning in 2006, respondents age 48 and 49 were given a battery of 
exercises designed to capture cognitive capabilities. Finally, the dataset also includes two health 
modules, which were administered when respondents were 40 or about to turn 40 and were 50 or about 
to turn 50 respectively [131]. Retention rates for NLSY79 respondents from 1979 to 1993 exceeded 90 
percent; rates from 1994 until 2000 exceeded 80 percent; and rates from 2002 until 2012 fell to the 70s. 
Approximately half of all respondents in the original 1979 cohort have answered every survey [132]. The 
current analysis excludes participants in two supplemental samples: the first designed to oversample 
economically disadvantaged White, non-Hispanic youths and the second a military sample as each 
sample was no longer eligible for interview after 1990 and 1984 respectively. Those lost to follow up or 
who were deceased through 2012 (the final wave available) or who were too young to take the 50+ health 
module (the two youngest cohorts) were also excluded.  
Outcomes 
Overall physical and mental well-being were measured via computed, linear Short Form Health Survey 
(SF-12) administered in the 50+module. The SF-12 is a self-reported health instrument that is a shorted 
version of the SF-36. The self-report survey is made up of two components, one for mental health and 
one for physical health. It is widely used and has been validated in a variety of settings [133]. Depressive 
symptoms were measured via computed standardized 7-item Center for Epidemiologic Studies 
Depression Scale (CES-D) score (administered in the 50+ module), which was included in this analysis 
as a continuous variable. The CES-D was designed to measure current symptoms of depression and has 
been widely validated [134, 135]. BMI was calculated via self-report height and weight collected in 2006 
(when respondents were between the ages of 41 and 49). 
Exposure 
Highest grade completed in NLSY79 was recorded in each wave, and dates of all diplomas received were 
recorded. Moreover, adjustments were made to ensure people returning to school in a new field were not 
assigned fewer years of school than they had actually achieved over their lifetime.  
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Effect modifier 
Occupation was recorded via 2000 Census occupational classification codes for primary occupation in 
2002. Status inconsistency was determined by comparing entry-level education required determined by 
the Bureau of Labor Statistics (BLS) and respondents’ own educational attainment. Status inconsistency 
was categorized as under qualified, adequately employed, or over qualified, depending on whether an 
individual held an occupation that required a lower, equivalent, or higher educational credential compared 
to actual educational attainment.  A full list of BLS education categories and the NLSY education 
categories counterparts used in this analysis can be found in Appendix 1. 
Confounders 
Confounders were identified a priori via literature search based on whether a potential confounder was 
theorized to be a common cause of both educational attainment and also a cause of poor health. 
Because much interest in public health focuses on modifiable early-life family risk factors versus non-
modifiable individual-level risk factors, this analysis categorized confounders in two broad categories. 
Family/contextual variables are of particular interest because early-life context is thought to be a serious 
threat to causal inference when examining the relationship between educational attainment and health 
but most analyses on this topic have had a limited set of measures of early family life.  
Family/contextual variables 
The geographic locale during childhood of a respondent and a respondents’ family may affect 
educational choices and may also cause health effects later in life. Country of birth of respondent was 
collected at baseline and categorized as in the U.S. or in another country. Place of birth of mother and 
father were collected at baseline, and each was categorized as in the U.S., in another country, or never 
knew mother or father respectively. Urban status at age 14 was collected at baseline and categorized as 
in a town or city, in the country on a farm or ranch, or in the country not on a farm. Because children at 
age 14 generally do not determine their place of residence, this variable was classified as a 
family/contextual variable.  
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Family structure is also of interest. Respondents were asked whether they lived with parents their 
entire childhood. This data was collected in the 1988 survey and classified as yes or no regardless of 
reason why respondent did not live with both parents.   Data on siblings was obtained at baseline and 
again in 1993. In 1979, respondents were asked whether they were uncertain about the identities of their 
siblings. If they answered in the affirmative, they were instructed to “think of whomever you consider as 
your brothers and sisters." Therefore, it is possible some respondents included half and step brothers and 
sisters and others did not. Number of siblings is included in the model as a continuous variable and top 
coded at 16.  
In order to assess literacy in family of origin three questions were asked at baseline. 
Respondents were asked whether they or anyone else living with in the same household when they were 
14 years old 1. Received a magazine regularly, 2. Received a newspaper regularly or 3. Had a library 
card. Each was classified as a yes/no binary variable.  
Finally, physical and mental abuse can affect later life health and may hinder educational 
attainment. In 2012, participants were asked whether a parent or adult in their home before age 18 ever 
hit, beat, kicked, or physically harmed them with the exception of spanking. Answers were categorized as 
never, once, or more than once. In 2012, participants were asked how much parental love and affection 
they received growing up: a great deal, quite a lot, a little, or none at all. In 2012, respondents were asked 
if they lived with a problem drinker or alcoholic before age 18. 
 
Individual-level variables 
 Demographic variables included age, sex and race. Age represents age at time of first 
interview in 1979 and is included in the model as a continuous variable. Race (categorized as Hispanic, 
Black, and non-black/non-Hispanic) was collected at baseline and was self-reported. Sex was collected 
during the screener in 1978 and was self-reported. Responders are classified male or female.  
 Health in childhood can affect both educational attainment and also of course later life health 
and is therefore an important confounder. In 2012, respondents were asked about their health overall 
from birth to age 17. They were asked to assign their health as excellent, very good, good, fair, or poor.  
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 Intelligence and other psychometric characteristics may affect success in school and also later 
life health. The Armed Forces Qualification Test (AFQT) Percentile Score was included in this analysis as 
a proxy for intelligence.  In 1980, the U.S. Departments of Defense and Military Services administered the 
Armed Services Vocational Aptitude Battery (ASVAB) to NLSY participants in order to re-norm the test. 
Respondents were given $50 in compensation and tests were administered to five to ten people at a time 
at 400 test sites through the United States and abroad. The ASVAB consists of a battery of 10 tests. A 
composite score derived from some of these tests (specifically, section2: arithmetic reasoning, section 3: 
word knowledge, section 4: paragraph comprehension, and half of the score from section 5: numerical 
operations) can be used to approximate the Armed Forces Qualifications Test (AFQT). Raw scores from 
each these tests were summed and percentiles were calculated for each respondent. The Rotter Internal-
External Locus of Control Scale was administered in 1979 as a 23-item questionnaire adapted from the 
original 60-item Rotter Adult I-E scale (questions are paired and a four point scale is created for each of 
the items and the scores for each are summed). It measures the degree individuals believe they are in 
control over their lives through internal control as opposed to the external environment [136]. It is included 
in the analysis as a categorical variable with the following levels:  4, 5 to 9, 10 to 14, and 15 to 16. The 
higher the score, the more control the individual attributes to the external environment. Administered in 
1980, 1987, and 2006, the Rosenberg Self-Esteem Scale is a 10-item scale that measures the self-
evaluation that an individual makes and customarily maintains, as well as a degree of approval or 
disapproval toward oneself [137]. It is included in the analysis as a categorical variable with the following 
levels:  0 to 9, 10 to 14, 15 to 19, 20 to 24, 25 to 29, and 30. Scores for reach item were summed, and a 
higher score indicates higher self-esteem.  
 Finally, risk taking in adolescence may interfere with school completion and may also be a 
marker of other traits (such as low contentiousness) that may affect health. In 1980, participants were 
asked if they had ever been suspended or expelled from school. In 2012, respondents were asked how 
old they were at the birth of their first child. Participants who answered 17 or under were classified as an 
underage parent. In 1980, when respondents were between the ages of 15 and 23, the survey asked 
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whether a participant had ever been booked or charged for breaking the law, not counting minor traffic 
offenses. Responses are included in this analysis as a binary (yes/no) variable. 
Respondents missing covariate, outcome, or occupation data were excluded from the analysis.  
Statistical analysis: 
Descriptive statistics stratified by educational status were calculated for all confounders. 
Multivariable analysis was performed using ordinary least squares regression.  All confounders identified 
a priori with sufficient data and that are not colliders were included in the full model for each outcome. 
Confounders were grouped into family/contextual and individual factors in order to assess the role of each 
on the association of status consistency and health. A fully adjusted model included both 
family/contextual and individual factors. An interaction analysis was then performed. First, a new variable 
C (for status consistency) was created. Hazard ratios were estimated for each value with those who are 
adequately employed serving as the reference category. Next, a post-hoc Wald test was conducted to 
assess statistical significance of the education-status consistency interaction in the full model that 
included interactions for each confounder. A separate model included an additional sex-status 
consistency interaction that also included interactions for each confounder. Due to significant loss to 
follow-up (>20 percent), inverse probability weighting was incorporated into each model. Weights were 
calculated by creating multinomial models predicting educational attainment by all confounders. The final 
model to create weights was evaluated by AIC. All analyses were completed in R. 
Results:   
Among the final analytic sample (n=4,696), more than half held a high school diploma only while slightly 
less than a quarter completed at least a bachelor’s. Non-Hispanic whites made up slightly more than half 
of the sample and were the most highly educated racial group. Approximately equal numbers of men and 
women were surveyed, and females were slightly less likely to have less than a high school diploma than 
males and slightly more likely to have a bachelor’s degree or higher. The majority of respondents were 
born in the United States and more than 80% were the offspring of native born parents. Just over 50% 
were status consistent, while 27% were overqualified and slightly less than a quarter were under qualified 
(Table 3.1). 
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Half of those with less than a high school diploma were able to obtain employment above their 
educational credentials, while only 24% of those with a high school diploma and 30% of those with some 
college were able to do so. Conversely just under half of those with some college were over qualified, 
while the same was true for only a third and a quarter of those with at least a bachelor’s and a high school 
diploma respectively (Table 3.1).  
The association between status consistency and health varied by educational status (P <0.001) 
(Figures 3.2-3.5). Specifically, for those with less than a high school degree, being under qualified (or 
achieving a job greater than expected by educational achievement) was associated with better physical 
and mental health, though the association was no longer significant in the fully adjusted model for 
physical health (Tables 3.3 and 3.4). For those with a high school education, being over qualified was 
associated with worse SF physical and SF mental health scores, though the association was no longer 
significant for mental health when individual factors were adjusted for (Tables 3.3-3.4). For those with 
some college being over qualified was associated with worse SF mental health scores (Table 3.4). 
Among those with a college degree, being over qualified was associated with less depression and was 
not statistically significantly associated with any other health outcome (Tables 3.2-3.5). The association 
did not statistically significantly differ by sex (data not shown). Finally, no effect was observed on BMI 
(Table 3.5). 
Discussion  
The results of this study suggest the association of educational attainment with health varies by 
status consistency. The finding that over qualification is associated with lower health is consistent with 
previous literature on this topic [121, 124, 127, 138]. However, unlike a previous analysis that found an 
association between status consistency and self-rated health measured on a five-point scale only 
statistically significant in those with higher education [124], in this study population, over qualification was 
associated with worse health only in those with low education and in fact overqualified bachelor’s degree 
holders actually experienced slightly fewer depressive symptoms. The previous study to examine status 
consistency in the high versus low educated took place in Canada which has a far different educational 
system, which may account for the conflicting findings. Moreover, that study did not differentiate between 
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mental and physical heath. It is possible that having a bachelor’s is protective against the effects of status 
inconsistency, particularly in the realm of mental health. In fact, having a job that does not require a 
bachelor’s degree may be less stressful, which may account for the fact status consistency produced 
fewer depressive symptoms in the highly educated. 
It should be noted that results were not universal across all health outcomes. Specifically, status 
consistency did not modify the relationship between education and BMI. Only one other study to my 
knowledge has examined the relationship between status consistency and BMI. A study of a large 
German cohort found those with occupation greater than expected for educational attainment had higher 
risk of being overweight [129], a finding the authors postulated may be due to stress in those who have 
jobs with requirements beyond their educational level. However, the participants in that study had far 
greater educational levels than those in the present study (more than 50% were college graduates and 
only 15% of men and 8% of women were status inconsistent) and lived in a university town with high 
community educational attainment. Therefore, having low education in that setting may be more stressful 
than the experience of the low educated in settings where group-level education is lower. For example, it 
is possible the low educated in that group may be more vulnerable or have different characteristics than 
the low educated in the current sample, in which having less than a bachelor’s was more common.  
Only two other studies to our knowledge examined the effect of status consistency on health in 
the United States [138, 139]. The first found no association between perceived status consistency and 
health, but was conducted in a small highly specific sample (Midwestern postal workers). Similar to the 
current analysis, the second study found underemployment was associated with poorer perceived 
physical health outcomes and chronic conditions. That study also found greater depression was 
associated with being over qualified, and less depression was associated with underqualified. However, 
that analysis made use of only basic demographic covariates and did not stratify by educational 
attainment.  
There are several pathways through which status consistency may be associated with mental or 
physical health. Those able to gain unemployment beyond their educational training may have a sense of 
pride and increased self-esteem. Moreover, they may have access to resources, such as better insurance 
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and additional income for things like gym memberships, that their educational counterparts lack. For 
example, several of the most common professions among those with less than a high school diploma who 
were under qualified (Carpenters and Production Workers) make more than the average high school 
dropout. However, the two most common occupations among this group (Driver/sales workers and 
Childcare workers) make slightly less than the average high school non-completer. It is therefore possible 
other factors may be important, such as job stability and satisfaction.  
The converse may be true of the over qualified. They may be forced to take jobs that not only do 
not offer economic benefits, but also may be more physically dangerous. This analysis did not take into 
consideration job characteristics, which may be a key mediator in the association between status 
consistency and health. In addition, their lack of ability to find suitable employment may produce feelings 
of inadequacy that may eventually produce poor mental health outcomes. Further research is needed to 
elucidate these potential mediators. 
This study had several strengths. First, with a few exceptions [124, 125, 138] most studies on this 
topic employ a cross sectional design. The present study uses a longitudinal design that ensures status 
consistency is measured before health outcome in order to establish temporality. Moreover, most 
analyses of this topic use perceived measures of status consistency, which though useful in social 
psychology research, may mismeasure the true gap between education needed and occupational 
attainment. The present analysis incorporates objective measures of educational requirements defined by 
the Bureau of Labor Statistics (BLS). In brief, BLS economists use a combination of qualitative data 
obtained from those in a profession and also quantitative data from the American Community Survey, 
Occupational Information Network, and National Center for Education Statistics to determine the typical 
path to entry for a given profession [140].  
However, this report also had a few limitations worth noting. First, the education needed 
determined by BLS captures current education needed for an occupation, but our sample for the most 
part graduated high school and college in the 1980’s and educational requirements for many occupations 
have changed over time. It is therefore possible many respondents were adequately employed for most of 
their careers and are currently designated underemployed only because educational requirements for 
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entry into their profession have changed. This may or may not affect a person currently in a profession. 
Next, although this study incorporated a prospective design, it is impossible to know whether unhealthy 
individuals became status inconsistent due to their health or the converse [141]. However, this analysis 
made use of a richer set of both family/contextual and individual variables than previous analyses and 
with the exceptions of mental health and depression in those with a high school diploma, each of the 
associations that were significant in the age-adjusted model remain significant in the fully adjusted model. 
Finally, in this report, BMI was self reported, and it is known respondents tend to overestimate height and 
underestimate weight [142], though it is difficult to imagine this mismeasurement would differ by status 
inconsistency. 
The results of this report may have several policy implications. For example, there is evidence 
that underemployment may be a growing phenomenon, particularly among recent college graduates, and 
it is unclear whether many of today’s youth will eventually find more suitable employment [143]. 
Moreover, demand for those with high education and skills may be decreasing, causing lower-skilled 
workers to be pushed down the occupation ladder as high-skilled workers take lower jobs [144]. If this is 
true, pursuing a higher degree may not be beneficial to all workers in job markets that cannot 
accommodate them and in fact may lead to poorer health if status consistency results. Though it should 
be noted in this analysis status inconsistency did not affect the health of college graduates, so obtaining a 
bachelor’s may lead to other health-enhancing outcomes that may offset the effects of underemployment. 
Further research is needed to determine how status inconsistency is associated with worse health 
outcomes and whether the association differs in different populations. 
In conclusion, this report found underemployment was associated with worse mental and physical 
health in those without a bachelor’s degree, but was not associated with increased BMI. When 
considering the effect of educational attainment on later life mental and physical health, it is important to 
take into consideration economic effect modifiers such as status consistency. 
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N=4,696 477 2511 517 1191  
Status Consistency (%) 
    
<0.001 
Match 46.1 49.7 20.5 67.7  
Over Qualified 0 25.9 49.7 32.3  
Under Qualified 53.9 24.4 29.8 0  
Female (%) 42.8 50.6 60.7 52.4 <0.001 
Race (%) 
   
0 <0.001 
Hispanic 30.6 17.6 19.5 9.9  
Black 36.7 34.1 27.3 22.1  
Non-Black, Non-Hispanic 32.7 48.3 53.2 68  
Country of Birth = In Other Country (%) 11.3 4.7 5.2 5.2 <0.001 
Urban Status at Age 14 (%) 
    
0.1 
In Town Or City 80.3 77.5 77.9 81.1  
In Country-Not Farm 14.9 17.4 17.4 13.5  
On Farm Or Ranch 4.8 5 4.6 5.4  
Rotter Locus of Self Control Score (%) 
    
<0.001 
1 TO 4 2.1 3.4 4.6 6  
5 TO 9 44.4 56.5 60.3 66  
10 TO 14 52.4 39.5 34.4 27.8  
15 TO 16 1 0.6 0.6 0.3  
Rosenberg Self-Esteem Score (%) 
    
<0.001 
1 TO 9 0 0.1 0.4 0.1  
10 TO 14 3.4 1.2 0.4 0.7  
15 TO 19 41.5 27.7 21.9 13.2  
20 TO 24 41.1 43.8 44.5 41.1  
25 TO 29 12.4 24 26.9 36.1  
30 1.7 3.2 6 8.8  
Place of Birth Mother (%) 
    
0.003 
In The United States 85.1 91.2 90.7 90.2  
Other Country 14.9 8.8 9.3 9.7  
Never Knew Mother 0 0 0 0.1  
Place of Birth Father (%) 
    
<0.001 
In The United States 81.6 90.9 89.4 91  
Other Country 16.1 7.4 9.7 8.7  
Never Knew Father 2.3 1.6 1 0.3  
Suspended = NO (%) 54.1 71.9 81.6 91.1 <0.001 
Lived With Both Parents Entire 
Childhood = NO (%) 51.8 39.3 36.4 28 
<0.001 
Never Lived With Bio Mom = NO (%) 98.3 97.8 97.7 98.4 0.576 
Never Lived With Bio Dad = NO (%) 86.6 90.1 92.1 94.4 <0.001 
Number Siblings (%) 
    
<0.001 
1 2.3 2.9 2.1 5  
2 7.5 11.7 14.5 19.6  
3 10.3 18.8 19.5 26.5  
4 13.6 20.2 19.9 20  
5 12.2 14.9 14.1 11.3  
greater than 5 54.1 31.6 29.8 17.7  
Childhood Household Had Magazines = 
NO (%) 68.1 47.3 40 20.2 
<0.001 
Childhood Household Had Newspapers 
= NO (%) 41.7 25.4 20.1 13.2 
<0.001 
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Childhood Household Had Library Card 
= NO (%) 48.4 32.4 23.6 15.7 
<0.001 
Age First Birth = Teenage Birth (%) 17 8.9 7.5 2.2 <0.001 
Net Worth in 2008 (%) 
    
<0.001 
< 0 12.4 5.6 1.6 0.8  
0 19.3 11.7 7.9 2.7  
1 TO 9999 3.00 3 3 1.5  
10000 TO 14999 4.3 2.5 1.4 1  
15000 TO 19999 2.8 1.8 0.8 1.1  
20000 TO 24999 8.3 9.5 8.1 3.9  
25000 TO 49999 32.4 56.8 69.3 83.7  
50000 TO 99999999: 50000+ 17.4 9.1 8.1 5.4  
In Poverty (%) 35.1 13.2 6.7 2.3 <0.001 
Early Life Criminality = NO (%) 83.4 91.6 93.2 96.3 <0.001 
Child Health Quality (%) 
    
<0.001 
Excellent 45.1 52.1 56.9 64  
Very Good 26 29.2 27.9 24.1  
Good 20.5 14.2 13.3 9.3  
Fair 6.3 3.6 1.4 2  
Poor 2.1 0.9 0.6 0.6  
Lived With Problem Drinker = No (%) 86 82 78.3 83.1 0.014 
Physical Harm Childhood (%) 
    
0.372 
Never 85.1 86 85.5 88.4  
Once 3.8 3.7 3.9 3.5  
More than once 11.1 10.4 10.6 8.1  
Parental Love (%) 
    
<0.001 
A Great Deal 43.6 49.9 49.3 53.9  
Quite A Lot 32.3 32.9 35.6 33.3  
A Little 19.9 15.3 13.5 11.9  
None At All 4.2 2 1.5 0.8  
Never Married (%) 9.9 8.5 8.7 9.2 0.762 
Exercise (%) 
    
<0.001 
3 Times Or More Each Week 12.7 17.3 23.7 28.4  
Once Or Twice A Week 12.9 16.4 17.9 24.5  
One To Three Times Each Month 10.3 14 15.9 14.1  
Less Than Once A Month 15.1 16.4 13.9 13  
Never 49 36 28.5 20.1  
Armed Forces Qualification Test score 
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Table 3.2 Multiple linear regression models for predicting depression (higher scores equal more depressive symptoms) 
stratified by education status in the National Longitudinal Study of Youth 
 
Less than high school only 
 Age adjusted Family/contextual factors Individual factors Fully adjusted model 
















0.06 -1.92 – 1.79 0.945 
-
0.46 -2.49 – 1.57 0.654 0.46 -1.75 – 2.67 0.681 0.33 -2.14 – 2.80 0.788 
Observations 96 96 96 96 
 
High school only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 





0.92 -0.03 – 1.88 0.059 1.06 0.09 – 2.03 0.032 0.29 
-0.66 –










0.79 -0.12 – 1.70 0.089 0.89 
-0.04 –
 1.81 0.059 1.04 0.17 – 1.91 0.019 0.87 0.00 – 1.74 0.049 
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Observations 494 494 494 494 
 
Some college only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 






















1.45 -4.06 – 1.15 0.27 -2.03 -4.66 – 0.59 0.126 




Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 

























n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Observations 256 256 256 256 
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Table 3.3 Multiple linear regression models for predicting SF-12 physical health (higher scores equal better health), 
stratified by education status in the National Longitudinal Study of Youth 
 
Less than high school only 
 Age adjusted Family/contextual factors Individual factors Fully adjusted model 















2.75 0.30 – 5.19 0.028 1.66 -0.99 – 4.31 0.219 3.58 1.04 – 6.12 0.006 2.21 -0.46 – 4.88 0.104 
Observations 345 345 345 345 
 
High school only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 





-1.94 -2.95 – -0.92 <.001 -1.86 -2.87 – -0.85 
<.00










0.38 -0.62 – 1.37 0.46 0.19 -0.80 – 1.18 0.709 0.32 -0.68 – 1.32 0.534 0.2 -0.80 – 1.19 0.696 
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Observations 1829 1829 1829 1829 
 
Some college only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 















0.05 -2.49 – 2.59 0.971 0.73 -1.88 – 3.33 0.584 0.5 -2.09 – 3.09 0.705 1.29 -1.36 – 3.93 0.339 




Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 














n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Observations 876 876 876 876 
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Table 3.4 Multiple linear regression models for predicting SF-12 mental health (higher scores equal better mental health), stratified by 
education status in the National Longitudinal Study of Youth 
 
Less than high school only 
 Age adjusted Family/contextual factors Individual factors Fully adjusted model 















34.83 13.27 – 56.39 0.002 37.31 14.86 – 59.77 0.001 28.76 6.53 – 50.99 0.011 30.28 7.20 – 53.37 0.01 
Observations 345 345 345 345 
 
High school only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 















-3.63 -12.52 – 5.27 0.424 -4.3 -13.05 – 4.44 0.335 -4.36 -13.10 – 4.38 0.328 -4.3 -12.91 – 4.31 0.327 
54 | P a g e  
 
Observations 1829 1829 1829 1829 
 
Some college only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 















-1.29 -24.52 – 21.93 0.913 -0.92 -22.51 – 20.67 0.933 -18.15 -40.52 – 4.23 0.112 -13.95 -35.37 – 7.47 0.201 




Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 














n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Observations 876 876 876 876 
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Table 3.5 Multiple linear regression models for predicting BMI, stratified by education status in the National Longitudinal Study of 
Youth 
 
Less than high school only 
 Age adjusted Family/contextual factors Individual factors Fully adjusted model 















0.47 -0.91 – 1.86 0.5 -0.13 -1.60 – 1.34 0.863 0.13 -1.28 – 1.54 0.858 -0.3 -1.77 – 1.17 0.687 
Observations 449 449 449 449 
 
High school only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 










Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 







-0.24 -0.82 – 0.34 0.417 -0.18 -0.77 – 0.40 0.537 -0.13 -0.71 – 0.45 0.656 -0.12 -0.71 – 0.46 0.682 
Observations 2378 2378 2378 2378 
 
Some college only 
 
Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 















-0.92 -2.39 – 0.56 0.223 -0.68 -2.22 – 0.86 0.387 -0.3 -1.82 – 1.21 0.696 -0.4 -1.97 – 1.16 0.611 




Age adjusted Family/contextual factors Individual factors Fully adjusted model 
 









Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 






n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Observations 1123 1123 1123 1123 
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Figure 3.1 Multiple linear regression models for predicting depressive symptoms in the 
National Longitudinal Study of Youth. 
 
 
*Adjusted for age at baseline, AFQT score, Sex, Race, Country of birth, Urban/ rural at age 14, Locus of self control 
score, Self esteem Score, Birthplace of mother, Birthplace of father, Ever expelled or suspended, Lived with parents 
entire childhood, Never lived with bio mom, Never lived with bio dad, Number of siblings, At age 14, household 
received magazines, At age 14, household received newspapers, At age 14, household had library card, Was 
teenage parent, Any criminal charges early adulthood (1980), Childhood Health: Quality, Lived With Problem Drinker 
Or Alcoholic Younger Than 18, Childhood Health: How Often Parent/Adult Physically Harm R Younger Than 18, How 
















































College Some college High school Less than high 
school 
59 | P a g e  
 
Figure 3.2 Multiple linear regression models for predicting physical health in the 
National Longitudinal Study of Youth 
 
 
*Adjusted for age at baseline, AFQT score, Sex, Race, Country of birth, Urban/ rural at age 14, Locus of self control 
score, Self esteem Score, Birthplace of mother, Birthplace of father, Ever expelled or suspended, Lived with parents 
entire childhood, Never lived with bio mom, Never lived with bio dad, Number of siblings, At age 14, household 
received magazines, At age 14, household received newspapers, At age 14, household had library card, Was 
teenage parent, Any criminal charges early adulthood (1980), Childhood Health: Quality, Lived With Problem Drinker 
Or Alcoholic Younger Than 18, Childhood Health: How Often Parent/Adult Physically Harm R Younger Than 18, How 
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Figure 3.3 Multiple linear regression models for predicting mental health in the National 
Longitudinal Study of Youth 
 
 
*Adjusted for age at baseline, AFQT score, Sex, Race, Country of birth, Urban/ rural at age 14, Locus of self control 
score, Self esteem Score, Birthplace of mother, Birthplace of father, Ever expelled or suspended, Lived with parents 
entire childhood, Never lived with bio mom, Never lived with bio dad, Number of siblings, At age 14, household 
received magazines, At age 14, household received newspapers, At age 14, household had library card, Was 
teenage parent, Any criminal charges early adulthood (1980), Childhood Health: Quality, Lived With Problem Drinker 
Or Alcoholic Younger Than 18, Childhood Health: How Often Parent/Adult Physically Harm R Younger Than 18, How 
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Figure 3.4 Multiple linear regression models for predicting BMI in the National 
Longitudinal Study of Youth 
 
*Adjusted for age at baseline, AFQT score, Sex, Race, Country of birth, Urban/ rural at age 14, Locus of self control 
score, Self esteem Score, Birthplace of mother, Birthplace of father, Ever expelled or suspended, Lived with parents 
entire childhood, Never lived with bio mom, Never lived with bio dad, Number of siblings, At age 14, household 
received magazines, At age 14, household received newspapers, At age 14, household had library card, Was 
teenage parent, Any criminal charges early adulthood (1980), Childhood Health: Quality, Lived With Problem Drinker 
Or Alcoholic Younger Than 18, Childhood Health: How Often Parent/Adult Physically Harm R Younger Than 18, How 
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4. High unemployment rates at school leaving, educational attainment, and health 
Jennifer Brite, MPH, CUNY Graduate School of Public Health and Health Policy, CUNY Institute for 
Demographic Research, New York, NY 
 
Aim:  
To determine if graduation into a period with high unemployment rates modifies the relationship between 
educational attainment and mid-life health outcomes. 
Background:  
Greater educational attainment is associated with decreased morbidity. Educational attainment is strongly 
correlated with greater access to economic resources, and income is in turn associated with better health. 
Greater economic opportunity among the better educated has therefore been proposed as a possible 
pathway linking health and education. Graduating into an economic downturn has been shown to have 
negative effects on both income and job prospects. It is unknown whether high unemployment rates at 
time of school leaving affect health or the health-education gradient. 
Methods: 
Data were analyzed from the National Longitudinal Survey of Youth 1979. Ordinary least squares 
regression was used to estimate the association of unemployment rates at time of graduation or drop out 
on four health outcomes: depressive symptoms, physical and mental health, and BMI. An interaction term 
was created to determine whether the association of educational attainment with health varied by school 
leaving in an economic downturn.  
Results: 
Unemployment rates at the time of graduation were associated with greater number of depressive 
symptoms and higher BMI in the pooled sample. When interactive effects were examined higher 
unemployment rates were associated with better mental health among high school dropouts and 
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graduates, while higher unemployment was associated with lower mental health scores for those with a 
bachelor’s degree. 
Conclusion: 
High unemployment rates at time of school leaving may lead to poor heath outcomes at later life. High-
educated subgroups, such as college graduates, may be more vulnerable to economic downturns.   
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Introduction 
The health gradient between low and highly educated individuals has been demonstrated in a 
variety of settings [15, 21, 145, 146]. It is unknown whether the association between educational 
attainment and health is causal, and if so what mechanisms underlie the association. However, evidence 
suggests income partially mediates the relationship between education and morbidity [31, 32, 50, 84].  
Evidence from the economics literature suggests that students who graduate during times of high 
unemployment suffer economic and employment setbacks compared to those who graduate into better 
labor markets [147-152], though the effect appears to attenuate and even disappear as graduates 
progress in their careers [150] and is greater in the better educated [149, 151]  and for white collar 
workers [150, 152]. Because economic resources have been shown to be a key mediator in the 
relationship between educational attainment and health [21, 30-32], it is reasonable to assume that labor 
market conditions at the time of graduation may modify the education-heath association. Poor economic 
conditions at the time of graduation may affect graduates’ earnings potential, which may in turn affect 
access to resources, such as health insurance, that ultimately produce adverse health outcomes. It is 
therefore possible students who graduate outside of a recession will experience better health compared 
to their less educated counterparts than graduates who complete their schooling during an economic 
downturn.  
A few studies have examined economic conditions at time of school leaving and later life health 
[64-66] and physical functioning [67] and found the negative health effects of graduating into a downturn 
are greater for women than men [66, 67] and for the low educated compared to the high [64]. This is the 
first study to our knowledge to examine an American cohort and the first to examine the effects on mental 
health.  
One potential threat to assessing the relationship between unemployment rates at time of 
graduation and later health is that students may choose to delay year of school leaving or ultimate 
educational attainment based on economic conditions at time of expected graduation, and these choices 
may be affected by confounding factors, such as family support. For example, greater family resources 
may both allow a student “ride out” a recession by staying in school, affecting year of graduation, and also 
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positively affect later life health. This may artificially strengthen the association between bad economic 
conditions at time of school leaving and later life health because the healthiest people are self-selecting 
out of graduating into an economic recession. 
Three other studies using this dataset examined the impact of unemployment rates at time of 
graduation and later life unemployment trajectories and examined this issue. The first found bachelor’s 
degree holders were influenced by economic conditions to stay in school, but accounted for this by 
employing an IV analysis using unemployment rate at year of expected graduation as the instrument 
[147]; the second study found that high school diploma holders did not alter their graduation date by 
unemployment rates at time of expected graduation [149]. However, both of those analyses were 
restricted to one educational attainment category only. Finally, a third study examined unemployment rate 
at time of school leaving and health insurance access at all educational levels and accounted for 
selection into year of school leaving by constructing three IV variables: state unemployment rates at 
expected school leaving, years since expected school leaving, and their interaction [153].  
The aim of this study is to examine the association between unemployment rates at time of 
graduation and four health markers: depression, mental and physical health, and BMI—and whether the 




The National Longitudinal Survey of Youth 1979 (NLSY79) is a nationally representative sample 
of 12,686 young men and women. Participants were 14 to 22 years old at baseline in 1979 and were 
followed up annually until 1994. They are currently interviewed every other year. The survey includes two 
health modules administered when respondents were 40 or about to turn 40 and when they were 50 or 
about to turn 50 respectively [131]. Approximately half of all respondents in the original 1979 cohort have 
answered every survey [132]. The current analysis excludes participants in a supplemental sample 
designed to oversample economically disadvantaged White, non-Hispanic youths and a military sample 
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because they were no longer eligible for interview after 1990 and 1984 respectively. Those lost to follow 
up or who were deceased through the final wave available (2012) were also excluded.  
Outcomes 
The SF12, a self-reported health instrument that is a shorted version of the SF-36, was used to 
measure overall physical and mental well-being and was completed when the participants were 40 or 
about to turn 40 years old. The SF-12 has been found to be valid in a variety of settings [133]. It is 
included in this analysis as a continuous variable.   
The standardized 7-item Center for Epidemiologic Studies Depression Scale (CES-D) score, 
which was administered when respondents were approximately 40 years old, was used to measure 
depression. The CES-D evaluates current symptoms of depression and has been validated in a variety of 
populations [134, 135]. It is included in the analysis as a continuous variable.   
Self-report height and weight in 2006 (when respondents were between the ages of 41 and 49) 
was used to calculate BMI (weight in kilograms divided by height in meters squared). It is included in the 
analysis as a continuous variable.   
Exposure and effect modifier 
Highest degree earned was recorded in each wave, and dates of all diplomas received was also 
noted. This analysis used highest degree recorded in the last wave (2012). Year of graduation was 
recorded as year highest degree awarded. For those with less than a high school diploma, year of entry 
into the workforce was approximated as the year respondent turned 17. Respondents with 
graduation/drop out years before 1975 were excluded due to insufficient numbers of participants per year 
(n=23). Respondents with graduation/drop out years after 2006 (n=176) were excluded due to insufficient 
numbers of participants per year. 
National unemployment rates were obtained via the Bureau of Labor Statistics for each year 
between 1975 and 2006. The unemployment rate is included in the analysis as a continuous variable 
(range: 4.0-9.7).   
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Confounders 
Potential confounders were identified by literature search and were theorized to be associated 
with timing of school leaving/ultimate educational attainment and also a cause of later-life health. Of 
particular interest were early-life and family variables because they strongly affect both educational 
decisions and mid-life health.  
This dataset contained several demographic variables. Age is recorded as respondent’s age in 
1979 at time of first interview and is continuous. Self-reported race (categorized as Hispanic, Black, and 
non-Black/non-Hispanic) was collected at baseline. Self-reported sex was collected in 1978 during the 
screener for the study. Respondents are classified male or female. 
Childhood health is an important confounder because those with poor health are more likely to fail 
to obtain an education and are also more likely to have poor adult health. In 2012, respondents were 
asked about their childhood health. They were asked to categorize their overall health from birth to age 
17 as excellent, very good, good, fair, or poor. 
 Geographic context of both a respondent and his or her family plays a strong role in both 
educational choices and health. This dataset contains several variables that measured where a 
respondent grew up and where his or her family was from.  Collected at baseline, country of birth is 
categorized as in the U.S. or in another country. Place of birth of mother and father was categorized as in 
the U.S., in another country, or never knew mother or father respectively and was collected at baseline. 
Also collected at baseline, urban status at age 14 is categorized as in a town or city, in the country on a 
farm or ranch, or in the country not on a farm. Because children at age 14 generally do not determine 
their place of residence, this variable was classified as a family/contextual variable. 
 Next, the structure and functioning of a respondent’s family of origin may affect both 
educational attainment and health. Respondents were asked whether they lived with parents from birth 
until 18 in 1988 and answers were classified as yes or no regardless of reason why respondent did not 
live with both parents. In 1979, respondents were asked about number of siblings. They were asked 
whether they were uncertain about the identities of their siblings. If they answered yes, they were 
instructed to “think of whomever you consider as your brothers and sisters." Therefore, some respondents 
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may have included half and step brothers and sisters and others may not. Number of siblings is included 
in the model as a continuous variable and top coded at 16. 
In order to assess literacy in family of origin three questions were asked of respondents at baseline: 
whether they or anyone else living with in the same household when they were 14 years old 1. Received 
a magazine regularly, 2. Received a newspaper regularly or 3. Had a library card. Each was classified as 
a yes/no binary variable.  
In 2012, participants were asked about physical harm in childhood. They were asked whether a 
parent or adult in their home before age 18 ever hit, beat, kicked, or physically harmed them with the 
exception of spanking. Answers were categorized as never, once, or more than once. In 2012, 
participants were asked how much parental love and affection they received growing up. It is categorized 
as a great deal, quite a lot, a little, or none at all. In 2012, respondents were asked if they lived with a 
problem drinker or alcoholic before they were age 18. 
 Several psychometric variables were collected. In 1980, the U.S. Departments of Defense and 
Military Services administered the Armed Services Vocational Aptitude Battery (ASVAB) to NLSY 
participants in order to re-norm the exam. Respondents were given compensation of $50, and tests were 
administered to five to ten people at a time at 400 test sites stateside and abroad. The ASVAB consists of 
a battery of 10 tests. A composite score derived from some of these tests (specifically, section2: 
arithmetic reasoning, section 3: word knowledge, section 4: paragraph comprehension, and half of the 
score from section 5: numerical operations) can be used to approximate the Armed Forces Qualifications 
Test (AFQT). Raw scores from each these tests were summed and percentiles were included in this 
analysis for each respondent as a proxy for intelligence. 
 Administered in 1979, the Rotter Internal-External Locus of Control Scale was administered as 
a 23-item questionnaire adapted from the original 60-item Rotter Adult Internal-External Locus of Control 
Scale (questions are paired and a four point scale is created for each of the items and the scores for each 
are summed). The scale measures the degree individuals believe they are in control over their lives 
through internal control as opposed to the external environment [136]. It is included in the analysis as a 
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categorical variable with the following levels:  4, 5 TO 9, 10 TO 14, and 15 TO 16. The higher the score, 
the more an individual attributes control to the external environment. 
The Rosenberg Self-Esteem Scale was administered in 1980, 1987, and 2006. It is a 10-item 
scale that measures the self-evaluation that an individual makes and customarily maintains, as well as a 
degree of approval or disapproval toward oneself [137]. Scores for reach item were summed, and a 
higher score indicates higher self-esteem. It is categorized in the following levels:  0 TO 9, 10 TO 14, 15 
TO 19, 20 TO 24, 25 TO 29, and 30. 
Finally, misbehavior in adolescence may affect whether a child graduates and may also be a 
marker for poor social skills that may ultimately lead to poor health. In 1980, participants were asked if 
they had ever been suspended or expelled from school. Respondents were asked in 2012 how old they 
were at the birth of their first child. Participants who answered 17 or under were classified as an underage 
birth parent. When respondents were between the ages of 15 and 23, the survey asked whether a 
participant had ever been booked or charged for breaking the law, not counting minor traffic offenses. 
Responses for early life criminality are included in this analysis as a binary (yes/no) variable. 
Respondents missing covariate, exposure, or outcome data on any variable were excluded from 
this analysis.  
Statistical analysis 
Descriptive statistics by educational attainment were calculated for all covariates. Multivariate 
analysis was then performed for each of the four outcomes using linear regression.  All confounders 
identified a priori were included in the full model.  Interaction terms were created and assessed between 
respondents’ highest level of education (E) and unemployment rate (UR) at the time of respondent’s 
approximate year of high school drop-out, high school graduation, or college graduation (whichever is 
appropriate for respondent’s highest level of education) with college degree holders as the reference 
category. The overall E-UR interaction was then tested for statistical significance, and interactions for 
each potential confounder were included in the model.  
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As discussed above, unemployment rates at the time of expected graduation may have 
influenced students’ educational decisions in two ways. First, unemployment rates around the time of 
expected school leaving may have influenced how much schooling a person ultimately obtains and 
second they may affect the year an individual leaves school. In order to address the first issue (whether 
students stay in school for more years as unemployment rises), educational attainment as total number of 
years of schooling completed was regressed on unemployment rate at time of expected graduation as a 
predictor. Expected graduation was defined as the year of the modal age of graduation for each 
educational group (17 for high school drop outs, 17 for high school graduates, 20 for those with some 
college, and 21 for college graduates). If higher unemployment rates at expected graduation lead to a 
higher number of total years of schooling total on average, this suggests students “ride out” recessions by 
obtaining more education. 
In order to address the second issue of students selecting into a particular year of graduation, a 
linear regression was performed with a binary variable for graduation within one year of expected 
graduation as a predictor, and unemployment rate at time of graduation as the outcome. Moreover, 
because the group of students who did not graduate on time is made up of both those that delayed a few 
years and returning students, the data was further stratified into delayers and returners. Delayers were 
defined as those who left school two or three years after expected graduation. Returners were defined as 
those who graduated four years or more after expected graduation. If students are choosing year of 
graduation (either by delaying graduation or returning to school), one would expect these delayers or 
returners would choose to graduate into better economic times. Delaying or returning should therefore be 
associated with lower unemployment rates at time of school leaving. 
Year of graduation is more heterogeneous for those with college or some college, so one would 
expect to see more evidence of choice of graduation year in these students. The same analysis was 
therefore conducted stratified by educational group. Those with less than high school were not included in 
the analysis of timing of graduation due to lack of heterogeneity in age at drop out.  
Inverse probability weighting was incorporated into each model to address significant loss to 
follow-up (>20 percent). Weights were calculated by creating multinomial models predicting educational 
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attainment by all confounders. Evaluation of AIC was used to determine final model to create weights. All 
analyses were completed R studio.   
 
Results  
The final analytic sample consisted of 5,732 individuals. The study population was predominately 
non-Hispanic White, and non-Hispanic Whites had the highest level of education. Females were slightly 
less likely to have no high school diploma than males, but a majority of the some college group (57%) 
were female. Those who graduated college were much more likely to have excellent childhood health 
(66% of college graduates were in this category, compared to only 43% of those without a high school 
diploma). Moreover the lowest educational category had the highest level of childhood adversity 
measured by lack of parental love, never living with their father, and not having access to books and 
magazines in childhood (Table 4.1). 
Table 4.2 lists the unemployment rate for each graduation/drop out year. Those with a less than 
high school diploma entered the workforce approximately into the years of 1975 until 1983 when 
unemployment rates ranged from 5.8 to 9.7. High school graduates had a wider range of high school 
graduation years because those with a GED were recorded as graduating in the year they received their 
GED. Unemployment rates for high school graduates, those with some college, and college graduates 
ranged from 4-9.7.   
Unemployment rates had an effect on educational attainment and school leaving timing: Each 
one percentage point increase in unemployment at time of expected graduation was associated with 
about a third of a year more of schooling (0.35, 95% CI: 0.30 – 0.39) in a fully adjusted model (data not 
shown). Those who graduated high school within two to three years of expected graduation (delayers) 
graduated in slightly higher unemployment conditions, while college delayers graduated to more 
advantageous conditions, and there was no significant effect in those with some college. The 
phenomenon of graduating in favorable conditions, however, was most visible in returners (those who 
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graduated four or more years after expected graduation); this group consistently graduated into far lower 
unemployment rates at all levels of education (Table 4.3). 
Unemployment rate at time of graduation was significantly associated with later life heath, but 
only depressive symptoms and BMI.  However, the effect of unemployment conditions at time of 
graduation/drop out on health varied by educational attainment. Specifically, in contrast to those who 
were better educated, those with a high school diploma suffered less depression as unemployment rose. 
Moreover, high school drop outs and those with a high school diploma or some college saw their mental 
health improve slightly with higher unemployment rates (though the interaction was only significant for 
those with a high school diploma), while those with at least a bachelor’s experienced lower mental health 
scores as unemployment rates at graduation rose (Table 4.4 and Graphs 4.1-4.4).   
Discussion 
The aim of this study was to determine whether unemployment rates at time of school leaving 
were associated with four health outcomes and whether this association differed by educational 
attainment.  
In this study, unemployment rates at time of graduation or workforce entry were associated with 
greater depressive symptoms and BMI. This is in keeping with another study that found that obesity 
increased in those who graduated in times of poor economic conditions, though the increase was not 
statistically significant in that study [64]. In the current analysis, the association with unemployment rates 
at time of school leaving was not significant for self-rated mid-life physical and mental health. Another 
study using NLSY data that found that the SF 12 measures were significantly associated with 
unemployment rates but only in men. A study done in Europe that found physical functioning increased in 
men and declined in women with increasing unemployment rates at time of school leaving [67] but similar 
to another European study that found no association with self-rated health in both sexes. Insufficient 
power due to a relatively small sample size may explain why several associations failed to reach 
statistical significance in the current study (many of the confidence intervals were large). An alternative 
explanation may be that the health effects of graduation year are more proximate to school completion 
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because there is some evidence that the negative effects on income may largely disappear after the first 
decade post graduation [150].  
Interactive effects were observed among different educational attainment categories. Specifically, 
those with lower educational attainment experienced better mental health effects with rising 
unemployment rates at time of graduation/drop-out, while among college graduates, rising unemployment 
rates were associated with lower mental health scores and greater depression scores. This is in contrast 
to one study in Europe that found that education was protective against the health effects of graduating 
into a recession in both sexes [64] but similar to another that found physical limitations increased in highly 
educated women who graduated in a downturn compared to their more poorly educated counterparts 
[67]. 
There are a few possible explanations for the pattern of interactive effects observed in this study. 
First, economic conditions at the time of expected graduation may influence a students’ ultimate 
educational choices. In order to examine this possibility this analysis examined whether educational 
attainment was associated with unemployment rates and a positive association was found. Students 
appear to choose to continue education during times of high unemployment and to forestall or forgo 
higher education during times of low unemployment to take advantage of good labor market conditions. 
However, those same students may come to regret their decision and suffer mental health effects as a 
result as their lack of credential hinders their job growth through midlife. In other words, a percentage of 
students may be tempted to leave school during advantageous economic times by an immediate job 
opportunity, only to be disappointed by lack of career growth as they age. In poorer economic times, 
those same students may have continued their studies. This may explain why the less educated 
experience better mental health when they graduate or leave school in times of high unemployment. The 
fact low unemployment rates at time of graduation were associated with lower levels of educational 
attainment may partially support this hypothesis. 
An alternative explanation may be that income effects of graduating into a time of high 
unemployment rates are greater in college grads than the lower educated [152, 154], which may explain 
why this is the only group that saw mental health scores decline as unemployment rates rose. Though 
74 | P a g e  
 
this scenario does not fully explain why depression scores decline among the low educated with rising 
unemployment rates at time of graduation/drop out. It is possible another mechanism may play a role that 
has not been elucidated here. 
Several strengths in the present analysis should be noted. First, the present study utilized a 
longitudinal design and followed respondents from adolescence through mid-life, allowing for a life-course 
approach to analysis. Moreover, education data was collected in an event history format every year or 
every other year, minimizing the possibility of mismeasurement due to a respondent misremembering.  
This study had several limitations that should be considered. First, year of drop out was not 
known for those without a high school diploma and year a participant turned 17 was used as a proxy for 
year of entry to workforce; it is therefore possible several participants are misclassified as dropping out in 
the wrong year. However, it is unlikely this mismeasurement is differential by national unemployment 
rates by year.  
Next, as with all observational studies, confounding cannot be entirely eliminated. In particular, 
timing of graduation/drop out year might be affected by unemployment rates as discussed above, but may 
also be affected by early life health and socioeconomic factors, which may also later affect health. In 
other words, those with limited resources may have less ability to determine year of graduation in 
response to market conditions than their better off peers. The difficulty is determining whether poor health 
caused an individual to drop out or not continue schooling in response to market conditions or whether 
market conditions alone influenced the decision to drop out or not continue, which in turn affected health. 
Things are further complicated by the fact timing of graduation is sometimes related to ultimate education 
attainment [149, 155]. For example, a student in a 2-year program may choose to get a bachelor’s to 
avoid adverse economic conditions at labor entry or conversely a high school dropout during good 
economic times may later get a GED in more adverse conditions, and these choices may again be 
affected by socioeconomic status. The present analysis indicates student’s educational choices are 
influenced by unemployment rates but it cannot determine whether those choices are related to 
endogenous factors also associated with health. It is unclear how this confounding may have biased the 
present results. On one hand, those with greater resources might choose to avoid entering the labor 
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market during an economic downturn by continuing schooling, which would suggest graduates with 
greater health endowments would be overrepresented in good economic times. If this were the case, the 
association between unemployment rates and health would be artificially strengthened. Another plausible 
scenario is those with greater family resources may be able to return to school during a recession, which 
may still be in effect when a student graduates, causing healthier students to be overrepresented in bad 
economic times. If this were the case, the association between unemployment rates and health would be 
artificially weakened. However as Table 3 demonstrates this is unlikely as returners actually graduated 
into favorable economic markets.  
However the interaction effects may have been more susceptible to confounding. For example, 
the fact high school drop outs are less depressed and have better mental health when they leave school 
during times of high unemployment may suggest that those students are different than their peers who 
leave during times of low unemployment. However, during times of high unemployment students in this 
dataset chose to increase educational attainment. Therefore, the pool of drop outs during times of high 
unemployment is smaller and made of a higher percentage of presumably vulnerable students who are 
unable to “weather the storm” by pursuing more education during poor economic times. It is therefore 
reasonable to conclude confounding would lead to poorer health among high school drop outs during high 
unemployment, the opposite of the results observed here. Moreover, although confounding cannot be 
fully addressed in an observational study, this analysis makes use of a rich set of covariates, and the 
point estimates for several of the interaction terms are reduced but robust in the fully adjusted models 
compared to age and sex adjusted models. Finally, in this report, all health measures were self reported, 
though it is difficult to imagine this mismeasurement would differ by year of graduation/drop out. 
These findings have several policy implications. Fundamental Cause Theory [29] states the 
socioeconomic gradient in health and mortality will persist even as the causal mechanisms change as 
those with higher SES are better able to leverage money, prestige, knowledge, and other attributes to 
protect their well-being. In other words, as risk factors and diseases change over time, the better off are 
always the first to take advantage of public health knowledge and medical advances. However, these 
findings suggest that economic downturns may, at least temporarily, affect the mental health gradient 
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between the low and high educated. If the gradient is narrowed by improving the health of the least 
educated while their higher educated peers remain stable, as is the case with depression, that is of 
course desirable. However, a narrowing of differentials is not a good thing if it is achieved by the health of 
the best educated group declining with higher unemployment rates, as was seen for general mental 
health.   
In conclusion, this study found an effect of unemployment rates on some markers of mid-life 
health. However, the association varied according to educational status, with high unemployment rates 
associated with better mental health in the low educated and worse mental health in the highest 
educated. More research is needed to determine whether similar effects are present in additional cohorts 
and demographic populations. 
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(5.58) 26.8 (5.4) <0.001 
Female (%) 45.2 51.5 56.6 49.4 0.001 
Race (%) 
    
<0.001 
Hispanic 30.4 18.1 18.3 10.1 
 Black 38.5 34.6 27.2 19.8 
     Non-Black, Non-
Hispanic 
31.1 47.3 54.5 70.1 
 Country of Birth = In Other 
Country (%) 
11.3 5.1 5.2 5.1 <0.001 
Urban Status at Age 14 (%) 
    
0.056 
In Town Or City 80.7 77.8 79.3 81.8 
 In Country-Not Farm 14.7 17.3 16.1 13 
     On Farm Or Ranch 4.6 4.9 4.6 5.2 
 Rotter Locus of Self 
Control Score (%) 
    
<0.001 
1 TO 4 1.7 3.4 4.4 5.9 
 5 TO 9 42.1 55.6 61.7 68.5 
 10 TO 14 54.8 40.2 33.8 25.3 
      15 TO 19 1.3 0.8 0.2 0.3 
 Rosenberg Self-Esteem 
Score (%) 
    
<0.001 
1 TO 9 0.1 0.1 0.2 0.1 
 10 TO 14 3.8 1.3 0.2 0.6 
 15 TO 19 46.4 28.2 20.9 12 
     20 TO 24 37.3 43.9 43.4 41.4 
 25 TO 29 10.9 23.3 27.5 37.4 
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30 TO 34 1.6 3.3 7.8 8.5 
 Place of Birth Mother (%) 
    
<0.001
In The United States 84.5 90.6 90.4 90.5 
 Other Country 15.4 9.3 9.6 9.5 
 Never Knew Mother 0.1 0.1 0 0 
 Place of Birth Father (%) 
    
<0.001
In The United States 80.8 90.3 89.1 91.3 
 Other Country 16.2 7.7 9.6 8.6 
 Never Knew Father 2.9 2 1.3 0.1 
 Suspended = NO (%) 52.1 71.9 83.2 91.9 <0.001
Lived With Both Parents 
Entire Childhood = NO (%) 
52.9 39.1 33.3 24.4 <0.001 
Never Lived With Bio Mom 
= NO (%) 
98.5 98 97.4 98.3 0.507 
Never Lived With Bio Dad 
= NO (%) 
85 90 91.7 95.3 <0.001 
Number Siblings (%) 
    
<0.001 
    1 1.7 2.9 2.4 4.7 
     2 6.6 11.6 14.4 21.9 
     3 11.8 18.5 20.5 28.2 
     4 13.4 19.8 20.9 18 
     5 13.1 14.7 13.7 10.9 
 greater than 5 53.4 32.4 28.1 16.3 
 Childhood Household Had 
Magazines = NO (%) 
70.1 47.7 37.7 18.1 <0.001 
Childhood Household Had 
Newspapers = NO (%) 
45.3 25.8 18.7 11.2 <0.001 
Childhood Household Had 
Library Card = NO (%) 
49.5 32 22.7 13.4 <0.001 
Age First Birth = Teenage 
Birth (%) 
20.4 8.8 5.7 0.8 <0.001 
In Poverty (%) 44.4 16.4 7.7 2.3 <0.001 
Income (%) 
    
<0.001 
     0 6.9 2.9 1.9 0.6
      1 TO 49999 80.5 50.5 37.3 13.3 
      50000+ 19.5 49.5 62.4 86.5 
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Early Life Criminality = NO 
(%) 
82.8 91 92.8 96.4 <0.001 
Child Health Quality (%) 
    
<0.001 
Excellent 43.3 51.8 53.8 66.2
 Very Good 26.5 28.5 29.4 23.3 
      Good 21.7 14.2 14.8 8.6 
      Fair 5.9 4.3 1.5 1.5 
      Poor 2.5 1.2 0.4 0.4 
 Lived With Problem Drinker 
= No (%) 
85 81.9 80.4 84.5 0.044 
Physical Harm Childhood 
(%) 
    
0.014 
    Never 83 86.1 84.7 89.1
      Once 4.8 3.7 3.7 3.4 
      More than once 12.2 10.2 11.5 7.5 
 Parental Love (%) 
    
<0.001
     A Great Deal 43.4 49.9 48.8 53.8 
      Quite A Lot 32.2 33 35.5 34 
      A Little 19.8 15.1 14.6 11.3 
      None At All 4.6 2.1 1.1 0.9 
 Never Married (%) 13 9.6 8.9 9.8 0.033
Armed Forces Qualification 












80 | P a g e  
 
Table 4.2 National unemployment rates by graduation/drop out year in the National 




Number high school 
dropouts 
Number of high school 
graduates 
Number of associate's 
degree grads 
N    
 
1975 8.5 13 176 0  
1976 7.7 83 270 3  
1977 7.1 66 291 6  
1978 6.1 101 340 22  
1979 5.8 121 432 20  
1980 7.1 86 435 32  
1981 7.6 109 412 33  
1982 9.7 103 395 44  
1983 9.6 64 122 35  
1984 7.5 0 53 46  
1985 7.2 0 24 26  
1986 7.0 0 17 27  
1987 6.2 0 14 27  
1988 5.5 0 13 17  
1989 5.3 0 11 19  
1990 5.6 0 11 18  
1991 6.8 0 10 16  
1992 7.5 0 9 14  
1993 6.9 0 7 14  
1994 6.1 0 11 12  
1995 5.6 0 9 15  
1996 5.4 0 12 13  
1997 4.9 0 8 15  
1998 4.5 0 4 10  
1999 4.2 0 6 11  
2000 4.0 0 5 12  
2001 4.7 0 7 11  
2002 5.8 0 8 6  
2003 6.0 0 2 9  
2004 5.5 0 8 15  
2005 5.1 0 1 10  
2006 4.6 0 5 11  
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Table 4.3 Ordinary least squares regression for predicting national unemployment rates 
at time of graduation comparing those who delayed graduation or returned to school to 
those who graduated on time. 
  All High school Some college College 
  B CI p B CI p B CI p B CI p 
On time   Ref Ref n/a Ref Ref n/a Ref Ref n/a Ref Ref n/a 
Delayers  0.00 -0.09 – 0.10 .923 0.24 
0.13 –








 -0.27 <.001 
Returner
s  -1.08 
-1.17 – -
0.99 <.001 -0.63 
-0.76 –








 -1.37 <.001 
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Table 4.4 Multiple linear regression models for predicting depression, physical and mental health, and BMI in the National 




Age and sex adjusted Fully adjusted model* 
 
B CI p B CI P 
Less than high school  2.37 -0.13 – 4.87 0.063 2.1 -0.35 – 4.54 0.092 
High school  3.2 1.36 – 5.04 0.001 3.12 1.32 – 4.93 0.001 
Some college  2.37 -0.13 – 4.87 0.063 1.93 -0.36 – 4.22 0.098 
Bachelor degree  Ref Ref n/a Ref Ref n/a 
Unemployment rate at graduation 0.22 0.03 – 0.41 0.026 0.21 0.03 – 0.40 0.025 
Less than high school* unemployment 
rate -0.12 -0.46 – 0.22 0.483 -0.16 -0.48 – 0.17 0.346 
High school * unemployment rate -0.31 -0.56 – -0.05 0.019 -0.32 -0.57 – -0.07 0.012 
Some college* unemployment rate -0.17 -0.48 – 0.15 0.307 -0.08 -0.40 – 0.23 0.603 
Observations 5198 
 
SF12-physical (higher better health) 
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Age and sex adjusted Fully adjusted model* 
 
B CI p B CI p 
Less than high school -0.216 5.09 - 4.66 0.931 1.64 -3.176 – 6.462 0.504 
High school -1.11 -4.70 – 2.47 0.542 -18.31 -3.732 – 3.365 0.919 
Some college -0.21 -5.09 – 4.66 0.931 -23.41 -4.739 – 4.271 0.919 
Bachelor degree  Ref Ref n/a Ref Ref n/a 
Unemployment rate at graduation -0.05 -.42 – .31 0.783 2.21 -.347 – .391 0.907 
Less than high school* unemployment 
rate -0.38 -1.03 – .28 0.263 -46.66 -1.112 – .179 0.156 
High school * unemployment rate 8.86 -40.74 – 58.46 0.726 0.36 -.484 – .492 0.989 
Some college* unemployment rate 28.83 -33.20 – 90.86 0.362 6.88 -.551 – .689 0.828 
Observations 5221 
 
SF12-mental (higher better health) 
 
Age and sex adjusted Fully adjusted model* 
 
B CI p B CI P 
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Less than high school -4.38 -9.44 – .691 0.091 -2.854 -7.827 – 2.12 0.261 
High school -5.33 -9.06 – -1.61 0.005 -4.315 -7.977 – -.653 0.021 
Some college -4.38 -9.44 – .691 0.091 -1.665 -631.39 – 2.985 0.483 
Bachelor degree  Ref Ref n/a Ref Ref n/a 
Unemployment rate at graduation -25.1 -.636 – .134 0.202 -0.249 -.63 – .132 0.201 
Less than high school* unemployment 
rate 0.45 -.229 – 1.14 0.193 0.346 -.32 – 1.012 0.308 
High school * unemployment rate 65.16 13.63 – 116.69 0.013 56.74 .0638 – 1.071 0.027 





Age and sex adjusted Fully adjusted model* 
 
B CI p B CI P 
Less than high school -2.2 -6.87 – 2.47 0.355 3.04 -1.29 – 7.36 0.169 
High school -4.55 -8.01 – -1.09 0.01 0.03 -3.18 – 3.25 0.984 
Some college -2.2 -6.87 – 2.47 0.355 3.04 -1.29 – 7.36 0.169 
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Bachelor degree  Ref Ref n/a Ref Ref n/a 
Unemployment rate at graduation 0.22 -0.14 – 0.58 0.236 0.33 -0.00 – 0.67 0.051 
Less than high school* unemployment 
rate 0.1 -0.53 – 0.73 0.758 -0.4 -0.98 – 0.18 0.178 
High school * unemployment rate 0.3 -0.18 – 0.78 0.221 -0.11 -0.56 – 0.33 0.615 
Some college* unemployment rate -0.36 -0.99 – 0.27 0.261 -0.17 -0.76 – 0.41 0.557 
Observations 4898 
    
*Adjusted for age at baseline, AFQT score, Sex, Race, Country of birth, Urban/ rural at age 14, Locus of self control score, Self esteem Score, Birthplace of 
mother, Birthplace of father, Ever expelled or suspended, Lived with parents entire childhood, Never lived with bio mom, Never lived with bio dad, Number of 
siblings, At age 14, household received magazines, At age 14, household received newspapers, At age 14, household had library card, Was teenage parent, Any 
criminal charges early adulthood (1980), Childhood Health: Quality, Lived With Problem Drinker Or Alcoholic Younger Than 18, Childhood Health: How Often 
Parent/Adult Physically Harm R Younger Than 18, How much parental love and affection received younger than 18 
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Figure 4.1 Interaction between educational attainment and national unemployment rates 
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Figure 4.2 Interaction between educational attainment and national unemployment rates 
at time of graduation in the National Longitudinal Study of Youth in fully adjusted model 
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Figure 4.3 Interaction between educational attainment and national unemployment rates 
at time of graduation in the National Longitudinal Study of Youth in fully adjusted model 
predicting mental health 
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Figure 4.4 Interaction between educational attainment and national unemployment rates 





**In Graphs 4.1-4.4, all covariates set at reference category.  




This dissertation examines whether the association between education and health is modified by 
a robust set of social and economic factors. This hypothesis has been put forth previously [28] and is 
implicit in Fundamental Cause Theory [29], which suggests that a focus on individual-risk factors will not 
solve health inequalities and that health inequalities will be greater for preventable conditions.  The 
primary aims of this dissertation were to determine whether the association between education and health 
was modified by socioeconomic factors, specifically demographics, status consistency, and economic 
conditions at time of school leaving.   
 Overall, the findings support the hypothesis that the educational-health differential varies by 
socioeconomic context. Broadly, a trend emerged that among populations that may be hindered in using 
their education to gain greater economic success, the health returns of an education also diminished. For 
example, among women and immigrants, the association was attenuated, presumably because these two 
groups do not earn the same in the workplace [156], even when they achieve educational qualifications 
above the native born male population. Similarly, over qualification, defined as having education greater 
than that required for one’s occupation, was associated with worse mental and physical health among 
those without a bachelor’s degree. Finally, I found evidence that graduating into an economic downturn 
was associated with higher BMI in a pooled sample and worse mental health for those with a bachelor’s 
degree. 
 However, there were some counter-intuitive findings that will require additional investigation. In 
contrast to previous research [37-42, 46, 72], I found that the absolute association between education 
and mortality was very similar among non-Hispanic Whites, non-Hispanic Blacks, and Hispanics, despite 
the fact these groups have very different socioeconomic outcomes. Moreover, status consistency was not 
associated with worse health outcomes for bachelor’s degree holders, and for depressive symptoms, was 
actually beneficial.  Finally, I found that the low educated experienced better mental health at mid-life if 
they left school during poorer macroeconomic conditions. These exceptions suggest more research is 
needed to understand why lack of full labor market participation equivalent to educational level is not 
always predictive of poor health in all groups.  
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This research has potential public health implications. Recent articles have garnered a great deal 
of attention, particularly in the popular press, because they have posited that those with a low education, 
particularly Whites, have experienced a loss of longevity in recent decades that is extremely uncommon 
in developed countries in the modern age [157, 158]. Several scholars have since challenged these 
results based on their interpretation or other methodological reasons, such as the fact the authors did not 
acknowledge the role of selectivity in educational attainment over time, particularly for those with less 
than a high school diploma [159-162]. However, it should be noted that the share of the population with 
no more than a high school diploma (a combination of those with and without a high school diploma) has 
been relatively stable (approximately 40%) since the 1990’s and that this group has appeared to be 
experiencing increased mortality as well [163]. Several explanations have been proposed, including 
increases smoking-related causes of death [93]. Case and Deaton have extensively examined the role of 
deaths of despair, in particular opioid overdose and an increase in suicides, in the American White 
working class [158, 163]. It remains to be seen whether the education-mortality gap is widening. 
However, if social and economic contexts that favor the better educated produce greater health 
differentials, it is possible that times of great economic inequality could produce greater health inequality.  
Although far more research is needed, the findings of this dissertation suggest that as economic 
and social inequality increase, as is the case in the last few decades in the US [164, 165], health 
disparities may increase as well. There are two ways that educational mortality differentials may widen 
(assuming the distribution of education remains stable). First, those with the lowest educational 
attainment may become sicker; second those with the highest education may enjoy better health. And of 
course both can happen at the same time.  Although education has many intrinsic benefits, if the better 
educated are outpacing the low educated in economic terms at a greater rate than in the past, increasing 
population-level educational attainment may exacerbate rather than alleviate educational health 
disparities. In other words, this dissertation found generally  that in contexts where the better educated 
were unable to fully utilize their education in the labor market due to race, status consistency, or general 
economic conditions, their adult health was more similar to the low educated. It is possible the converse 
is also true: that in contexts with great economic stratification, health differentials by social markers such 
as education, may widen.  
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When one thinks of putting one’s education to use in the labor market, it is tempting to focus on 
bachelor’s degree holders. However, it is important to remember that a high school diploma is an 
educational credential that brings potential financial benefits. In today’s society, the economic value of a 
high school diploma alone has decreased as the college income premium has increased [166]. In the 
past, a high school diploma holder could obtain a stable job and a livable wage relatively easily. The 
decline in manufacturing in the United States and the concurrent increase in automation have led many 
working class individuals to take lower paying service jobs or to drop out of the workforce altogether 
[167]. This growing status inconsistency may lead to greater educational differentials in mental health in 
light of the findings in chapter three. 
As mentioned above, if the educational mortality gradient is truly increasing, low-educated Whites 
seem to be disproportionally affected [157, 158, 163, 168]. The current analysis found mortality 
educational differences to be very similar among races but did not take into consideration time trends. 
However, if the decline of manufacturing and the rise in opioid addiction disproportionally affects low 
educated Whites, it is probable that educational mortality differences by race will be affected as well. 
Several limitations of this analysis merit discussion. Omitted variable bias represents one of the 
greatest threats to validity in any study of the relationship between educational attainment and morbidity 
and mortality. All available confounders were used to control for demographic and socioeconomic 
characteristics of participants, but estimates are likely to be confounded by unmeasured confounders. 
Although the National Longitudinal Mortality Study (NLMS), the dataset used in the analysis for chapter 2, 
had a limited set of covariates, the National Longitudinal Survey of Youth (NLSY), used in chapters 3 and 
4, had a far fuller set of family/contextual as well as individual variables.  
Mismeasurement may also compromise validity. The NLMS does not report diplomas or degrees 
attained. Therefore, it is not possible to differentiate between a student who dropped out at year 12 and a 
student who received a high school diploma. However, it is unlikely this mismeasurement is differential by 
outcome (here mortality) because educational attainment data is gathered long before mortality takes 
place for most decedents. NLSY obtained far more detailed educational attainment data, including the 
timing of diplomas and degrees. However, there is a possibility those in poor health may be more likely to 
93 | P a g e  
 
misreport educational attainment. Moreover, the reverse may also be true. Those with low education may 
have more trouble reporting health conditions [8]. This may artificially attenuate the association between 
low education and morbidity. Finally, as is the case in virtually all mortality research, differential survival 
patterns may introduce selection bias. 
However, this analysis also has several strengths that should be noted. First, the dataset used in 
the second chapter, NLMS, had a large sample size that allowed the examination of previously 
understudied races, such as Asians and Native Americans, who are often excluded from other studies 
due to insufficient numbers of participants. The dataset used in the third and fourth chapters, NLSY, had 
several advantages. Most importantly, it included a robust set of covariates that measured several 
aspects of a participant’s personality, home life, and adult health and economic achievements. Data was 
collected longitudinally, which was particularly helpful in the analysis of status consistency: Status 
consistency may be affected by health so establishing temporality is important. Moreover, this analysis 
used an objective, rather than self-reported, measure of status consistency.     
Several research questions remain unanswered. First, new approaches must be developed to 
determine whether educational disparities in health and mortality are truly widening and not just an artifact 
of the changing composition of the low educated, a group that has gotten steadily smaller and more 
disadvantaged over time. In addition, more work needs to be done to elucidate exactly which economic 
and social contexts produce widening (or narrowing) health disparities. Finally, most of the work on this 
topic has been done in populations in Europe or the United States. It is unknown whether similar results 
would be found in developing countries, particular those undergoing the demographic and epidemiologic 
transitions. 
In conclusion, this dissertation found social and economic contexts modify the association between 
education and health and mortality. With a few exceptions, circumstances that prevented the higher 
educated to obtain social and economic advantages produced health outcomes in the better educated 
that were more similar to the lower educated. Understanding these mechanisms may help public health 
practitioners understand and perhaps even predict future trends in health disparities. 
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Appendix 1. Crosswalk relating Bureau of Labor Statistics (BLS)'s 
education needed for occupation categories to categories in the National 
Longitudinal Survey of Youth (NLSY) 
  BLS category NLSY category 
Doctoral or professional degree Bachelor's or more 
Master's degree Bachelor's or more 
Bachelor's degree Bachelor's or more 
Associate's degree Some college 
Some college, no degree Some college 
Postsecondary nondegree 
award Some college 
High school diploma or 
equivalent High school only 
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